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to transmit the 

light reflected from the object. 
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[0062] wmm<m<?^mizm-&&®t:3i 
mti\x. m2(ommtzm&¥m&<?>. m<?>m 
ffifc*H-s«iMjg£o~io- ^mt-ttztm 

[0063] mm2 3m^(ommmmii. mm 
lsnmommz&^x . mtm^mm^nt . am 

-t&zk*imki-&. 

[0064] e^arcsin (ni /nz ) 
3tiS*^^2c7)aiStBW«m^AlfrS3Ktt. 

mx'£%Mi-zztifimL\.\ mm^nmne 



mtiz z tm< . mmm&wiz: e>izft±.-t& . z 
<m%. m^mmLt Lxwfr&ffimmmtfm 

[0065] m$m2 4m&<mmm3m.te. mm 
lm^mmza^x. mm&nm^ mm 

[0066] m.tpt>&2 <Dmm<mm^mt& 

[0067] m$m 5mt<omimmmi. mm 
24smcmmza^x. mmmmsx^m . _tje 

[0068] 0<ar c s i n (ni /m ) 20 

&Lxwmgm^ia&t&zui&\ ztuzxo. % 

mjftfrt>M/z%&iz. mmmm.<7)m*<,z^- 1% 

[0069] n*3H2 emiammmmmi. mm 
2 4smcommzti\,\x. iMBUtimtcvmiz. wt 

[oo7o] ±Mcom&xit. «asw>«fflfc:E»a*r 

m.vhtix^h<nx\ wmxwz <nmimtx-uM l 

mmttmrnm^mixsutttz z t £B&jt-r &ig3fca5 

[oo7i] n*g2 7w&nmmmmmi. mm 
lmLcommz&^x. t&2<r)mmiz&vz,¥m.m> 

&Wm^®tZL>lzffix_t:Ztt:<mtLX^Z>. 
[0072] S52 omffiii. ^igfflilzXSim&iftii 
K£&SZtU3§ffl!i£Bf8.2tiX^?>cDT. SB 1 Oft 

2nmm<w&&ts£vmm7)*tL?tifrt>Kwz 
mzz m^m-th ztt%*). mmmcmcoiz t 50 
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)mrn*zhtmmmfatz>zt\z£<). mm 

[0073] f£S&S2 8^«cO|il*SgB^S«. fft£E 

2 7a®<o««fcfcv^T. mnm^mt. mmwm 
2(ommiznHtimi(ommb. ±iESfsi<9«~ 

oasm. ®mnm2(omm<ommbvimT%M 
mmt. ±^m2<Diam<^m.utt^^ :s f-mmb 
tfiSM.izwmztix. ±m&2<r>mwtimrm®. 
mz&fs.zti. ±sm®=m<?M2<rmm. mm&> 
minmmtvwmztitwistix^&ztzmLt-r 
s. 

[0074] imam Ate ifttf . *%Hooas 1 coajst 
nfrzwmm^vxmLizmt. wmmx&m 
lx. ±se&i<?)mmfrmvm%fcm'<m*). m 

2 uzm- i dtc. ^2<oaj»Bii<o¥ffl« ( 2 1 ) fcj: 
tflSgJSB (22) <0-5-a-rtl*^. SV>tM^S*|6i^ 

ai«-r&. ;;-e> ±ie^2<oa5»i8t^i6]^«.fiafc 
Es$iTJtfflii#a ( 64 > comi<vm < 64 a > 

3^. ^3l£ft<OlB2oajltiiafcffl«i^pgS«t:jejS$#i. 

x^zztizji*), y-msi ( 2 1 > ipt>\mth% ( 6 

9 a ) lifflll^ S^lg 1 ^ffic^ffiffi^AS* I . ^ 
( 2 2 ) *^aJit^S3K (68a) (ilfll 

^ffi^AWL. tjer^u^ifij^ajiN-i.* (6 8b • 
69b) t^ro-rm2<7>affi*^aj«^-i». ^coio 

[00753 mm2 9mtcotimmiWii. mm 
27tmcr>mmztiux. ismm^izn^x. z.b 
Lxm2^mm<^msii}^<7)tamm ( x»timm 

-rzmibtf. m^zm%z>mmmz?rt&zbzim 

b?&. 

[0076] _hfE«0lgj£-Cte. ±fc LXfm&frhVHU 

mzx ~>x , fa^asis «t ffla5^-e^-eix*^^aj» 

[0077] mm3 oimm-mmmt. mm 
2imwmmz&^x. A3mmmz&\yx. ±b 
Lx&2<vmwcomffli)^nm%ti i *m-&mm 

[0078] IS&ffijSX'li. ±fc LTi^a*^^* 
It^Airt-SMatHIJfSW^ft feixfc^ b izX o 



1 5 

[oo79] i w&vmmmmi. mm 

2 7§mmmza^x. iMmmmiz&^x. 

[0080] imcomtfLTte. ±fc Lxmrnfrhnft 
^aaj&^^ajststo^fc^s. z-tazt 

[0081] fS*JS3 2^<0ff^T!!^BSatt. mm. 

[0082] %M&t><rffli. ±t ix%2<ommo 
mmizxKm-ztf. fflfmiT^RW-e-rts** 

mm-timmmmx.tiztizxo. mm*^ 

fcftfc. Wmm<M&e>\,zt*-*?X>rififfi3kZtih. z 

t Lx<r>mmmmmtf9m$ti&. 
'-[0083] mm3 3sm^mmmmma. mm 

3 2lEifficD8ij£fcfcvvt. A»ffi*^IS 
[0084] U&OElJfcKJMf. KMWtfflfiftm- 

x*Mthm*%<-$-zbifiX'%h. ztuzx*). m 
®%frt±(?>mtLiit&'j?%<%'). Kvmmmtfzhiiz 
ifii±i-sk*t. msms<m<oizt^^irim±^ 

mxmt Lxnmwm&mtffmzixh. 
[0085] m*m AmL<mMmsmi.. ftma 
xxmymzmt. wmmnmizmwztixmmz 
ti&mmpmmz&^x. job*****, ¥w#co& 
ait. ±svmizm-th$tmk. mkfrhatft&m 
■ftmrntzmt. is&mv. &miz^tx^^ 
%¥m.uk. imy-MmzttLxmwHzimLteim 

&tWttlzmW:2ivrz®milzBfiLZtiX^&Ztt: 

imk-tz. 

[0086] iMicommz i tus . wt#<»mtf. m 
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mmxmtxtgmm^mi^tiz. *n 

kimtx. mft?)mmmtffo±-th. z<m&. 

[0087] mm3 5§mmmifmmit. mm 
ltmommz&^x . ismxMKm&tix^h* 

10 t>mZfr&£m*b2<%'>X^&Zk£&®k~?i>. 
[0088] ±IB£0«j£t Xtlif , TO^t >y ^-fcfg 

m*L>mxfrz>izft^tmt?iz kizzz. z<r>mm 

^ toi^aioia&ntc «t -r . imfrt><r>mxii>hzkiz 
x&mpjiwmmcriteTzm&u xm^crmz^ 
20 ftgtcmmx < wmva^mm <zk h . -e-co 

[0089] |«*3R3 6|fiS<7)R|ffl?SS^ilS«. 

Riwsjr^r-rsRitMjffiss^s-fiii.i.tftfc. jugs 

[0090] ZttizX <) . 0ii.tf J: d tc 

s. mwmizmbt>-f. ^izmz^sM 

[0091] 7lE®^KSffl?S^^®±. 

mmt. isdjtm&wvrk. rnmmmmm2 
m> ±3>iz wmmm. $ n-c ^ s ^ t ^ t -r s . 

[0092] ±fBtf>«j£fc ifllf . JBEfi*? TiSSIfc* 
40 ^fi*)ixSH*a«±t¥ffla5$:i;StS CI fc ifiX'% 

zff>m^ mmmm^<?>m?iti)^m.%^Mi& 

ifflmk%&. 

[0093] mm3 8m&aKmmm*3mi*. 
mmsem&com^uza^x. mmm>m?tf7&£ 

50 [0094] JJB<OfilJ£t 3:tHf . IMWmmkmffl 
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>y*kWTti&Zkl,z%&. Z<?M%. /77?-7h'J 

[0095] a*S3 93m<?>mmm&&fgmi±. 
[0096] ±a<o«figcj:fLtf . mB^nao^ 

^&~r7>y?~?hV?X(r>V>y*ttf-fiX&ZkliZ% 

xz&. 

[0097] lt£Jl4 O^ORUfflJK^^iatt, 
fft£J!3 6*>4>3 9<0Mfl*»iatffi®^ai£ttJV^ 

[0098] iMwm&izxMf. 

Uz&Wt:mzl-Zk%<A&imt63!rt&. 

[0099] tt#jg4 1 sm^mmm^^mn. 
rnmAom^m^Aza^x. ±m.mrna. Kmm 

[oioo] ±ie<o«^fcJ:ix{f. mwtm&miz® 

&Lxm$>tiX\^y&&kmLX. 

[oioi] a*«4 2^aoRiffl?ffi B B H ^^s«. 

K««3 6ffi®co«j£(cfc^T. i5MBW> Kit 
[0102] ±lE<0l?fj£fc JMT. SJBM^^T 

&m?izwmmmmmK*mx'i&mu m<m 
mmmt L*v^a. ^ftJtuwji 



(10) ^¥10-326515 
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\/zi->xmmr)mmvfiotihz\km<. %m 

[0103] m$m4 3smcoRimm^r^mit. 

x. ±mmm^W)\ m%.<r>EMzMLx-*nmt:i?t 
tz. mvzmfcf&zkkx^xEfi&Mz-^tiKmw 
k-rs. 

[0104] imomtfixii. mimmmtf^mz 
***/t*/n: txtmtt. mutism 
izi^xmrn^mm^hmmmmtik. mm 
^mmtiztiz^x. mmmxvm2<r)mm 
iz*ti?i*Mv^ti£-ft<m&ftmfwm<WLW 

tzti^XK^izimth. £<0&a£±E<iBftaj#8 

wimk LxmsttM . m&mTizmztifzmiz 
*t ix^yA*mm%mmmfi&7F3imtfmaiiti 

20 5. 

[0105] mrni4 4sm<Dmmm^F^m.\t. 

Wi?m4 33E®<r)ffif8.izt5^X. SUmmkm^^ 

mm*., imm^ta^m^^^mmm-mmz 

[0106] ±IE60fflj£T-«±. iSffi^THIgK^* 1 

30 m£km : HoMimkMi&§i,<%&. ztuzx*). ? 

[0107] 

[0108] ^us^®K«&Rit® lc m 1 

cotmiz. 7oyh7>fh2o (iu*aaB®iffl) iffit 
40 ^mtc»&. 

[0109] 7oyh^>f h2 0fct ±kLX%M26 

a. mfcrsb^^tt^ST-fc^ ^^2 4<on 

ffi (A«iS2 5) ta^TffiaSnS. g3fc#24li. 
?& B B -fe;H 088^8528 (^lOttJWBS) 
i&ZtlX^h. S^24tt>V^T±E#iS2 8 

k«i6rrs*H2 3 (^2<oajit®) a. #B2 8fc¥ 

ff*&V^iB!HFff^)S§ti^ :s Ffia52 1 k . ¥fiS52 
1 fc»LTH^fc-je^jrc«WU«!WI»2 2 k 
50 5afcEKS*LT««3ft.Ti^. "«r<>^, W* 



(11) 
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[0110] «$&2 2J2. ±fcl/C. iKM26frt>cr> 
3tZ%m28'\mxmtlMkLXiEm-t&. - 
¥ffl352 2Ji. ±fcLT. 7n>|^ b2 0*>£> 

[0111] ZZX\ 02 (a) &V^L (c) £#!8L 

g^2 4*>ia*:fc:ovvt. § ^fcPlfflCi&HJJ 
02 (a Hi. S3tftc24S- J FfflgiJ21^Stl* 
ft-LM^l/^ffiH, 02 (b) «. &3fcft24£A 
Stffl2 5W838;£riPl*»<>>Jl/cffi!lffl0. 12(c)li,i 

mmmxmttimwmThi. 

[01 1 2] «3K*2 4Ji. 0!lttfPMMA(polyiDethy 
lmetacrylate) ^£JHV\ StfflJiUBfcJ: O^fSi i: 

i<onisgg®t«i.s;3i«*2 4ii. m=i 

10. Omm. £SL=80. Omm. AWI2 5^ 
<9Jf*hi =2. Omm. W21Wiwi =1. 9 
mrattS. j^gS22tOSHh2 =50jwm. 

¥J!fia52 1tit^S^a52 2c7)^^a = 3 0" fc-f" 
SifcfcJO. fSH852 2<0<iw2 »J$«j8 7/zmT-& 

[0113] i»2 4 3&wa*w»S3nr vis z t 

KJ: 1 ). 7nyh7>( h2 0J±TE<0f1^i5:^rr5. £ 
•f. 02 (b) tScTidC. mm2 5<7Mmi$\fr 
£>Jifc*££. TOS82 ltftf^stttLT^fcTfr 
WttKSfrOxfctf, £*>¥ffl*21fc8!BKtti*\ « 
m2 2<9*#&gSiT.S>. -f*;b<=>. mM22<r)A 
3tffi2 5^<Olt»<^ft*5. AStiB2 5 fc*U\ 
[0114] dOid^J^f. AWffl2 5*><>>A8tU: 
5ftS5&^*>. AStiB2 5fc:Sit^)S^fi. -?KX. « 
H&2 2 fcimitL-Clfcii 2 8^|&IftTKS^S . - 
*tfcJt»K 15iBLfcfi!#<D7DVh7>f h^fATl 

7nvh7-fh2 0{i. I8&tttf)g3fctt2 4£ffif 
1 fc i 0 . 5£<Of iJfflS&^'fiawfli J£i 0 

[0115] <K£. m>*:ll> 1 OOflfjfcfc itf ^gjg 

5fc. s+wt. -*t<omss«i i a • 1 1 b*mr a 

S 1 2 UrffiJftT&S . ffiffiMS 1 1 ate. 3fc§ 
Sitt£3prS#7XS8U 4 a±{c. MBMM 1 5 a 

flTOtMU -TOitHJimffil 5a£if?J:? 
(3ftlU£|t]Rl 6 a#I&£$*n:$r6. 
[0116] ±1B#5X»K 1 4 a«. MU$3--> 
rVMOtfyxmZ : 7 0 5 9 ) -CUSiStL 
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JSB8€fiil 5a(i. M^Jf I TO (Indium Tin Oxid 
e)t#mttZ. WMtmi 6 a{i. fl|;ttf. H*o" 
jftrfAttSOffilnJJgttfi (ffidfcfe : AL-4 5 5 2) 
£. SBIMffi 1 5 *&ffi&£tlttmx£M. 1 4 aCO± 

[0 1 1 7 ] W52?K1 1 bt>. Vs?Wm&m\ lat 
#7*m$. 14b. gBJ3mffi 15b. Jtfifc 

b^isdsi 6 b&mma-t&z t tzt 9fft£3*i&. 

10 &i>. mffi3£Rl 1 a - 1 1 bfc#U &gfcj&tT*fc 

[0118]BffiS«lla- HbU. XABfflltl 
6a ■ 16b#*t|6rfSJ:3fc:. 5 b'y/fly&O 

*i"i*«¥fTjaoafr|{o# (^bvpzs&m tzzixnz 
wmzti. nmmt:m^xm£bi$ti&. z^tz. 

m*iKKl la - 11 b^Hli. ft&4 . 5um<7>*f 

[01193 do^sac. s^iK^t x m&mx-t 

frffe: ZLI-3926) ^fflV^^k^T^S. & 
fc. dcOatB B Bff?^Ant±0. 2 0 30T$>S. fc«f 

[0 120] S&fc. ^^fflS14b^iiit. Kit 

xa«14a£0Hffit. mSMl 2^«ta B H^ffi|6nfr(6|fc 

30 4 5- s-^r-tj: o tmmm&ztitimm. 1 8 ^is 
[0121] &±<ojm££ *) . zomom&w 1 0 

n>h74 h20*m*4bit&Zt££'). IfMf 
0<Oii3tlS18±K. S^24Sr««-rs. =5r*3. m 

i o co«3t« 1 8 tmtm 2 At <r>mztt^ &g 

40 2m2 9tfB&L2tlX^&. oiO. ^3t* 2 4 WlHB 
^TtJ. i^^2 9(i. 3K«0»S«^10 0^g 
thtlX^h. 

[0122] i^t. m%fo 2 4«AStffl2 5 t^IfiJ-fS 
3t^2 6tLT«3iei5-^at. *iS2 6fcA 
ltffl2 5i:S:Rlt®2 7 (^Jt^S) THtf. RSt@2 
7Ji. 3t«2 6*^<03t^Aitiii2 5<7)^fcm3t$* 

so tja^tii:*^**. &±<r>xmiz£*). mmmt 



2 1 



10 



[0123] znmmLCDte. mw%ff*-wt%t 

yuyyyj Y20*mLizmfr-vx'$m 
U +#&«fcm*>ii6i:#fcL 7nyh7>f Y2 
0 LfcRW*- H-Cffiffl^-S ZttfTZZ. 
[0124] ilt, 7O>h7-<b2 0«irf^Mat 
owr\ S3 ( a ) SrV^L ( c ) imtL%tft>mWt 

m2 2<mmtm&. AStffi2 5fc^Un ZCDt: 
Sb. ftS2 6j^>tf>Ait3&D3*>. A»ffi2 5{caS^ 
j£4Hi. 03 ( a ) tc^J: dfcr. «^352 2fcJ: OR 
»3*U #H2 8*^. 03 (a) tffcHS^b&V^ 

s-b/n o^ftxaj^^ns. 

[0 12 5] 03 (b) {C^-Tidt. %M26 

o<±. 03(b) K5rTft3 1 a?)«k 3 fc, mSH2 2 
'MffgTJtUCRStSfU fc£-fe;H 0^aj*3K3 1 
httcZ>%Xht>. ZoWi. 03 (b) \iZ5fi?%32 
a^oC. Tffla521t#ffl28tOS-C^RStLo 

o@3t*2 4 memu &m}izm&2 2^mmL 

XBUttZtl. ftj}3t3 2bt%Z%T3>Z. 
[0 12 6] iJt, 03 (c) fcjS*-J:3fc, %M26 
A^e7)A#7&7)3*>. iT*W2 8tASfTSl£^i. 
#ffi2 8fc#M2 3<O s FSSS2 1 fccDfaT^RftLoo* 

01 S0 C =arcsin (ni /ni 
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*mm24mtimb. mmizm&2 2*&&lx 

K»2*U #H2 8*^?«a-b;H0^|6|JtTtiJ^ 
5. 

[0127] a±08MHi»&4h&»* J: 3 fc. 3tS2 6*> 

^>^3t^^t2 4^Al^^^5t^^:■t^.•c<^)^{i. « 

^52 2^51*$^ #ffi2 8£jIoTfofH:;H0'\ 

asu-r*.. -rafc^ *ftiSJi8B£>7nyh7>r h2o 

li. Pg©«<0#iB2 3 £#ogftfc2 4 ZffiltzZ: t (C 
i 0. 5fiS2 6ti^<r>%<rM!ktfim>X>)?%< . 3tiS3t 

[0 1 28] MfoS*OT^£3^fcfa±$tf 
Sfc#><DiSm2 2&ttZ¥iB32 1 <0£fr 1.-3. 

[0129] 1. fim2 2ICOViT 
©3fctt24fc:fcvvc, #ffi2 30fflm2 2{i. ±fc L 
ftiS2 6*»fe«A«3iaRlH-iR«iSi: UT«g 
#]B2 3c7>^ffla52 Hi. ±fc LX. &P B 

[0130] W2 2£Tft&2 6frt><?>?Jti%tf£ 

(*1S) fcAltLfcftfi. AM«jWHMSJa±.0>fc&fc: 
**«S^2 2-C^ESW4fcftfcJ4, 
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) 



(5*2) 



•C^SftSAItfc 0i "CUM* 2 2^A8ttfttf <t 
[0 131] fcfc'U JJ&C2(=£bvc % 



0i 
ni 



«^2 2^ASt«. 
§3fcft24c9gtf* 

W2 2 JC*JWC**He2 4 StoMOg 



30 



0c :f8m2 2<D!&#ft. "Cife*. 
[0132] tUiWi dtc. W2 2^03tOAItft 
0i *«S2^SI^1-<}:dK:ffi^a52 2^ji£-rnK. ffl 

[0133] 2 . ¥fflSB2 1 fcOWC 

¥ffla52 1 Lxxzm&z-tzfflgcb&z t u 40 

™S2 1 £3§Si-f Sfti: fCJi. 
( 4 ) Sift** 1 0 *»&*>R»3k ( D ) RSt*- H T 

[ 0 1 3 4 ] JJB ( 4 > *>ffl**ai. ?«S-b;H 0 W«E 
H H nH 1 2-CHJt«*i. Rfl«S 1 7-CRItSfLTHS^ 
*2 4'VA«U;ttfc!HI2 3ti>t>®mim*<imt& 
:ofc^ ±tLT J Faa521*^aj*$ft4. =3: 

SbKJi. ¥^2 1 £t5WX5<St*6ZbWShX&<t 

<mtt?>tzif>{z^ ¥m&2iizm#ftaT??jfr?%M 



OSMW-***. #3t«s24^««tLTPMMA^ffl^ 
fe^{itiJ:-?-4 2- W&Tbh. oiO. iHHs^l 
0*^<7>aj*3ttt. #3t*2 40TO82 1 |c«4 0 • 

[0135] itz. ¥m&2Hi. &-fH>#m28k 

l7tfcft*3t«|JfiSL^Htt>tS#tS. ^<o^«>. R 
WIS 1 7 cnWUzn ^x t>#®tiUf . 04 fc^-T J: 3 

r««i 7«aaifc»LT±3 0L* ssTAst-r 

St. ™«52 KORH1R1 7izm-&imftJ&8$:ti 

CWS#3 3£©6T^5:<-C£6. ^tj x 04T«. ¥ 
fli«2l3&J|Hfi2 8lc*rUTflWUTV^ifct4W»0 

[0136] Cl^J: 3 ¥ ffl^2 1 «qfjfl2 8fc*tL 
t :s Fffilfc«± 10° £M«>ffi$T)BASfiTV4ttf . 

^AStft T-^ass 2 1 iz^m-h <r>x\ %M2b& 

Wffl*2 1 ^AlttS Wh^^iXt< < . Tffl^ 
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[0137] s^t. ±m (n> wm^-YTmmi- 

I- y A Y 2 0 £iH*T Lfc WE- KT'flWf 

m 1 Witt** v^It'ff i LW 

[0 1383 3. *ffl2 3tfctt&ffi^a52 2i:¥ifi« 
2 1 fcOffiH 

#ffi2 3<T)ffim22 fc¥fflS2 1 fcOEStCOWt 
( a ) te®&##Bn2 3fflJ*»i5>&atMLCD£jl*: 

t £ t:. W2 2<rmmi l >bz < . ¥m&2 1 nmm 

tf±*\^Zk. (b) A»H2 5K*«-S«m2 2cO 
STO«£W#*£ < . ¥1381 2 1 ^f&^lgfibF/hS 

[0 139]_kH(a)<93:WJ. -«:*)^. -SHS2 8 

*^>¥ffi&2 i*>itt$<?)*g«#. im&2 2cm&<7>m 

fPiOt^V^fc&gflc-rS. #ffl2 8^0^8152 
2<0ltl^^#$tt s 02 (c) (^tW2 2^ 
ffi2 8{C*^£«IMafc±o-Cift*S. ftoT. 

MSB 2 2tf>ffi«£. ¥fflSI52 1 «Bffl«CJb^T#JWc<h 

[0 14 0] <^P2 2tJj:l^TOI»21c7)e 

**-£*ftfcJH Oc7D^§Egc9ft£££fctKx^ Viz 

htit m&Lk£fctz¥M& 2 1 zmwtz z k wx- % . 

[01411±IB(b)<^feWi. ErxBoioK. 3tS 
2 6*^<OAIt3K5- : &5*f(lffl-rS^«>ttt. 7Jtffl2 5 
5-&S*|6l*^mfc%&t^®2 3<D«||&2 2<D*# 

[0142] 7nyh 54 h 2 OttSKBmgcT) 
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[0 14 3] dWlSSSrBetc^r., m6frt>mt>i)*% 
Xoiz. 7vyh74 b20lzts^X. %M2bfrb\ 
»iS2 5*a->T«3Ki*24^AStUc3tJi. S3fcft2 
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(13) ^¥10-3 26515 

24 

LTJMflSntoWWSi:**. Z0)ti^ 3£3 6a*>£> 
EB3fc3 7 £HL3l^*:j£#3 6 Wm&lzm&Z: 
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m2<O^31£«t4 0coKffi4 2t:MLT ;5 l £ fi : ^i6$ 

#**»eLfc. A#ffi2 5<D£#£«l5£^*&<i 
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ffl& 2 1 trior JftfcSiiTH*.*^ *&F H -fe;H Ofc: 
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[oi83j3t^ffim«64{i, m%t*24tmm^ 

PMMA£J8^Tlta5J^fcTffc£-C£.&. 3t 
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[0 184] ,Itf)J:3fc. ®7ftfc24<93«fc3fc3*aHi 
«6 4£iat. ^3t«e2 4i:5^aHl«6 4k£7)Hfc:S 
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[02053 .TOlgSBgJretl. M&&2 2<0« 
^ftaJlO* t-TS. Ztlk. m-nec #42' T 

i>zztfrt>. ±m^3izm^x. e<38- am 

[02063 %M2 6 A^aS^fttt. fi£Uc«8 2T- 
20 0&ffl$fLT7-UXAy-h81^AS«-|>. 

£*ru T'jXA^naanoo- corns. 02 91c* 

S. fl±4 0- ^«lffiflWfc*§*l/3m. &3fcft2 
4^A8ftSfc#K. A»IB2 5Ttf>JS$rfcJ:oT$£ 
Klfc3fcS*l.S.£fcKJ:9. ft±2 5. 4* ^ffifflOJK** 
O^fc^rl.. -r=Sr^^. AWBS2 5*^AI«-S3tOfS 
tf>)ftli. ±Si(r)/3<3 8- O&miZ+ttlzm*). « 
ffl2 2frh<7)mMti&l^Zkitftfr&. 
30 [02073 ia±<0J: 3 fc. ^i»g®fc«SRI*®L 

m%fo2 4 <OA»ffi2 5 1 Oiacr >J XAy- b 8 1 5r 
ilU^ktJ:*). «m2 2*^«om3K* J: 3:< : 5r 

[0208] &i>. *HSfeJgffiT'{±. T'JXA>—h8 

i com% £ i o o • f: us* 1 . Lt, znnmzmfe 

TtSOSP^at LT. 7!iXAy- K8 1 *J8v*#. H 

40 tf3U>-^9»fflV^T(>av\ i^:. 03 0 (a) t 
*-T<t d 36^2 6<3DiaHS:^nf*;S 7-9 8T'S 
V\ ^^Rfr$7-9 8i^i^t3ieigi2 6£^i:LJt 
1ffi£t:iort|SiacoS6W^^ixS. Sfet. SID DI 
GEST P.375(1995)tEf8$aT^-&<tat. 03 0 
(b) (c^-T^'f M<-(7 , 99i«V»T, 3te8S2 6)K. 

[0209] C9W0»mi8 D *»l»)8 ^tcffi^fi 
JISIIfco^T. HI. 03. fcitX. 031^rV%L03 
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[0 2 10] ^ifcOJBffifcft&RjfflLCDfcL WsL 

t^m^commx-mm urRit® l c d iz&^x . ? 

[02 11] d,IT\ HSfiO^ffilT-mHJLfcRltSL 

c d izimcvmmz mm LKmm&uzmfxmw? 
s. mmmmi -m. 01 t«HL«r*»6w»LfcJ: 10 

7oyb54h20<^fttt24{±. Stfi-fe/H 
0<Ofii3fc«18±fc:. ®.m>5 0ujm<?>X'<-~ fiftl 

xmatix^z. i*ucjto, &SMr/nofcgfttt 

2 4 i: Oiatcli. Jjax^-^c^gtctjt^t^^- 

[0212] *mm<mm<7>mmLc ±ie^ 

&2 9K. 03 2t^-J:5fc. 3fc#ffiI8 4S:iS*:Lfc 
feWftS. &i>. ^FJ84fcLT»i, mt&W® 

S. ^ixtiO. g3£fc2 4tf>5M2 8{i. zmx-ii* 20 
<. S^J:0t>ffi^Jg*f^«-r5^ffll84t:«-t5 

[0 2 13] ZCOkoiZ. S3ftfc2 4<D#ffl2 8*9&li 
m84lz&LX^&i%£t. lalELfc#lliS<7)»S<0«J: 

oizmtm24com28W2mizmLx^hm£t 

Ji. #H28tii{tS3ie^)#«* s ^ : 5:S. 
[021 4 •] #S2 6A»60)Aat3&Oo fe. 03 1 * 
( a ) fc^-J 3 AltlB2 5^&SitAlt^-Sfi£i)- 

t±. AStffi2 5 2 2*»S«A»l/CE» Lfc 30 

Rffi2 8i5£X&&m8 4£mr>X. ISt/HO 

^AlftS. ^fc£c9#ffi2 8£fc{t63frO^*»kL 

#ffi2 8*^(;:&l/CV^*§£ (03 (a)#HS) fc 

[02 15]-*. 3fc®2 6*^<OASt3fcOd*>. 03 
1(b) i A8tffl2 5*>£>£-f#ffl2 3^ 
A«~rSj£#tf>+fctt. 3t8 5 atf)J: 3 fc. ¥*§S&2 1 
•CRItUcftt#1ii28^AS«-|.t,<0t,&l.. £<9J: 
3=5r^85a^ 3tS2 6*^<OA»3K<03^. 031 
( c ) £jjcf «k 3 fc. A8«2 5*>£>£T#IB2 8^A 40 

$$rW-r63fi^PJ84{cSLTV^<OT\ #BB2 8fc;fc 

[0216] .rfi^m. aut^i ooi&SJi i 2 

RH«17-CKIt^ ^3!£*24<7>»ffi2 8fc:*rLr 

[0217] LfrLKtth. m&mmmzfo±£ . 

tfSfcibfctt, 3KSS2 6*^|fH28^i^AI«-5JS 50 
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U>. £<9fc«>. 03 2tcSrTJ: 
3{c. AWffi2 5£\ <roA»ffi2 5i:#B2 8fcrt*$fi 

2 8^i^ASfrSj£^^^<-rc: tWX'Z S. 
[02 18] =5rfc\ Aitffi2 5fc^ffl28t^-tftr 
(TKkZZli. H3 3C3f*-J:?£, %M26if>t>(?mP 

T'ft&Cfc^iOff^Lv^ c:W:J;0, A8tiB2 5a> 
t>*Mlt:*ffl£cr)tttA,k'?«.XV%m2 3Uft^A 
8ttl»C:i:i&9. 3eS3K<OfiJfflS&$5r$^>»c|p|±S€ 

[0219] :$mco&m9)*mcnz$>izm<?m& 

JWHEOlvc, 034£S^Vvt8ti#tMmTtf>i:fc 

[02 20]*H«£c7)Jg©tc:ffiSRifflLCD«. 70 
^ h 5 A V 2 0 *\ Sfrk* 1 0 K*f LTglHB£3rM 

fir .r t t -r s . 
[0221] mzLtz&mfcmmiz&^x. mmm 

tacob* <mmzwm lkw. m\izm.<mm.4 
mL-vmnSi o iz. mm2 4 mm2 2 t&sR 

»K4 7 £itft*:J: 3 =5:^r. ^MRItJS4 7ifimm 

2 4<\<omffiitc?)*Mtm j f2>. z<?>tiib. mmmm 

ifi. SMMLCD{:fm^~\ t X'mi-i>^iJ t S>&n 

ng<«^v^. mt±- vTmai-ziz+tttcmmm 

[0222] Cl<03t». 034fc^J:5£. *^ficO 

J*K jSS-fe^nofcritLTSfflifttcSft^ti-cv^ 

d<?57ayh7>f h2 0«. Ste B H-b;H o&Xtfy 
a>byJ h2 0SrS3M9 2ktt*liit^fflT^€.rt 

[0223]ftoT. RS*SLCD91*BSHB*-K-C 
fflV^^i. JSEfi-b/H Oco«tBfc7U>h7'f h2 

JSH B H -b;H 0tCJtUT7n>h7-f h2 0^rav^tt® 

[0224] Ctlfcri 0 . RWt- VX-m-th^ 
(c x 70^b5-f h2 0ti-5T^»ox^'4itSii: 

[022 5] Srfc. ±faT«. 7nyb7>( h20<D& 
miLtdfi. 7U>Yy4 K2 0 J^ti- yh^ 
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jt fc # «7D y h 7>f b 2 o <offi'g}f&(covvc:t.&t 

[0226] &i>. tl^-CJi. 70>h7>f f2 0$:rt 

[0227] csatnttB i o 3 *%mc»z t,izm<r>m 

[0228] 1ij£L£#ltM^®T{;L liiMB&S 
LX<r>yny V =jA Y itli7nyh =jA Y isT^rK 

fotLX<nmMLCmzr>\vzW%Ltz. U>>U # 
Wft<r>m5WJmw.t VX<r>yxiyYyA Yt.itM.7xx 
yYyAY^XfMt. £&mM£k*il- b ffM^t^ 

TffinztL&i><oTitto\ mm. m3 5£m-x? 
mmxmmttiyoyYyA YtwtyxiyYyA y>> 

XfJ^tK ®&Lt:JL=.~,YtLXBj$.Zii*:i><7)X't> 

[0229] mm. ±M<ommm9 5n. 03 5 1 

7F& X 0 iz. #9 6 <7)±tffiS LTffiffl-tS .1 1 

S. ■Irt.fciO. 03 6fc^lN:3fc:. B$9gSB9 54) 

B&ttTo^go^^MHH^s c: ttfx* h<7>x. mm 

[ 0 2 3 0 ] ^rij. ±MLiz%mmmMi&m\*w. 

hz>» mm. mmwwftbtx. ftwutPMMA 
zm^Ltitf. 2§~izmm<m%x'Z . mmmimm 
^rnxhtm. mmifyx. #v*-#*a k *y 

[0231] 3*>{c. »JHs/H:l/Ctt. flUfreMJ? 

(#ii3iaR^-h') <r)m&*>i>imLtz&. torn 

lz. «3l«fcttJHL£v*PDLC*PC-GH^fcjWI 

[0232] CHitS<0»©l 1 3 *^<7)§ ^{Cffi^ 
ifiBBlcovvt. H3 7&V)LH4 8£&ftvaKttt 
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[0233] imtommnmaMLcvit. 03 7 1 

± a . KMSSK&fe 1 0 a oloffitc: 7oyh7 
4 h 2 0 a fc«£"0**«lfcfcovvra. BuEHJfe^ 

yA Y2 0 ai;0»3l2cDgftfc (ft^K) T£>£ 
RSflKih7^A (KttKfjfcK) 1 3£ffifiLT^.& 

«**24aK»*8*lTV^4Tffl»2 lfcJtffR 
1*32 20H (t-yf-) jW5r-5"0>*ji5L fcitf. R 
10 MSffifrbSl'l 0 aMB£KM«ff (Ktttt) 1 7 aSr 
^tTV^AWmBllife^BB 1 fcfcBMr^-O**. 
[0234 ] *i\ yuyVJA H2 0ajWV»Tft# 
WWKWtftk. i<D7oyh7>f h20a{i. mBX 
SS^@l kFWKik LT3KJ12 6J3«trfS5fett:24 
at±oT«)£§ixTt50. gaftfc24aC0Aatiii2 5 
JdSrt-S i 0 t^St^i 2 7 TS*>il^ii«3KSfc LTO 
3KjS2 6*<gft^ilTV^. 
[0235] mtfo2 4 a(7)?Sa-b^ 1 0 affllO^ffi 
(mi^aiit®) 2 8« 3 Ffflfc»)£§flTl>0. 

20 mztmt&zm (m2(oia$iffi) 23\±. *M2 8t 
¥fthzw±wwmzBf$.ztvti¥m&2 ib. ¥im 
2 i izM Lxmirm~^.(onmxmLtiwmsi2 2 

bifi. 3Z3:izmW;ZtiXBf&ZtLX\.^. 
[0236] CKDidt, mtm24a\±. Wt&QllP> 
JB»lfc*»rt*«3lfi*24kFWMc, H3 7fc*tJ:d 
fc. 3taS2 6<Oft#*|6i5:&St-ri.lSiiiitfcv^, * 
©2 6*»A>SS'*»I.Hi:'T* J oT«9><|iga«efc^l£$ix 

[0237] ii-C. 03 8 ( a ) £HL ( c ) 5#S3 
30 USnPtu ^5t*2 4 aCJHBwut. 5 ^t^flt 
aW*"*. 038 (a) tt. ©3t«c^TOa5co^l*|fil 
JJ5*feSfc¥IBBrcft9. 03 8 (b) li, m%fot: 

mm(om&mfrt>%t:timmx}> 0.038(c) 
a. mtmiTJtiw&xvRffinMXtzitLxmm&m 

X'QffiLt:mmX'$>&. 

[0238] mm 2 4 affittmb Lx\i. *m&m 

WX-ttT? VfrUim^Xti *) . Z\<r>T9 v>\sm£m 

. fmtz z b xmtm 24a ^pgg^t am-r s zb# 

40 =75mm > I5L=170mm 1 AS«2 58frfr?>J¥ 
=2. 0mm v TaiS2 KOHwi =0. 2mm 
fc-fi. 4fc. 1^52 20ailh2 =10jum. Tfi 

Si52ifc:«l-s«^#a=4 5' ki-ftikfcJt 9. * 

^SP<0i|@W2 ttff; 1 0 umX'ht „ 
[ 0 2 3 9 ] § t>iZ. *$m<r>BmT\t. ®ffi*2 4 a 
Ji. AJ»ffi2 5. -t4i>**«2 6*»6ay*»**l6|t: 
fc^T. ^FJfl^2 laflwi kffim2 2<0«iw2 fcc/) 
Ww3 =0. 21mmim*lZ'b-Z<%:Z>£o%®&& 
*UTV^. Cl^fflgP2 ltJj:t/<iam2 2<0fi|j£K 
50 ovvc. H38 <a) fcV*L <c) fcJfctT. H39fc 
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U 03 8 ■ 03 9+fc^EpATStt. 
[0240] 039fc^-±3fc:. ¥Jfla52 i 
2 2 1 £ l*ro8*£-*r£T lfit U %M2 6 teg 

v&,Mfrhm-)m2 i tffim22coi o oft^m 

l7n-y?Bi fc-fS. ;«j|l/n»;Bi 
tfcftSIB 1 #|6|fc«HJt:fr|6|OlSlgw4 £ 2 1 mm b 

[ 0 2 4 1 ] 1 0 Officio -/ ?-C*>53S2 7a y 
?B 2 tfc*tS±iaSR|w4 {i2 0mmt^SJ:at» 

4 tel9mmb%&£oliZBl&L. &A7u-y9Bi IZ 
&V&ffiMw t:18mmfc&6J:dfc:jft£U 
a >y ? B 5 tfcJtSSPgw4 £ 1 7 mm fc i 0 iZB 

[0242] ^t, *9m<mmx\t. mm^2 4 a 

fcfcWC. 3KS2 6ffll03gffl*^mi*|6lfc:«ioT3KS 
2 6**Sa$*irv^V^ffl<0igiiii-Cl yo«y^«t, 
#7u >y ? C0SPSW4 A* 1 m m-foSil'-r h X 0 tZ%i 
-t&*>^ 3Kili2 6*^5S$'*^tCfft.T. ¥ 
ffl$2 1fcJ:tffgS*g82 2c910 0ifi*fc:. T1&SB2 1 
Wtf y^-t5J:tX«m2 2£7)hr-yf-£OW (¥fflSS2 ICO 
dwi bWWl>2 2W(gw 2 fc«ftw 3 ) A\ lOjum 
(l/100mm) ^0«^ l/OK J: ? fc)gj£3iVC 
V^>„ =S:fc. 03 8 (a) =5rV*L ( c ) Tii. Wm<D®. 
Hh. J Ffia521fcJ:tf«^g?2 2<0e y^«^KO 
V^T{i0*LTV^VV 

[0243] Jbi£§3ft*24 afcfc WC(i. ±£«^S 
2 2{i. ±fcLT, 3t«2 6*^<03t^*B28^|6Ut 

*¥-mM2U±. £bLX. yvyhyj h2Oafrt>0) 

mmw. imtfr 1 o aa^Rstftfc lxm^x ztz 
tziz. zomm®&%®*-m&z-*tz,ffit lx& 
m-th. ztit>&&<wEmiz^\yx;ii. mamk^Bm 
ltmrnx-bz. 

[0244] iM7U>Yy4 b20afcfc(t 

Z>mm2 4 a«. icOPSS^colSfiEtjDfC. ¥JflSU 
2 1fc«J:^ffl^a2 2<010 0««t, lfiOt yf-5- 

fcfc^fcriojum-fo/is^-rs. -r**.^ ra&ot 

ffitX^l. *£Httf>, 04 0 (a) tgrfidfc:. « 
^2 2W#ffiB5iiafc 9«0jB#ftSi2 6*>6S?*»£ 

[0245] 3tiS2 6j!p£>AltIH2 5 LfcAStfttt. WL 
frfflmt LT«W6ffil*a&2 2 (c J: ->X%M2tl6 

*\ mffi22co&{m&%w<m.ii%M26frt>m 

■CJHWSft.* »N9fflrC%«fQH3iKa*ri'l 0 ate. 
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6 irt>mZ1rZ> SHU b*m&&fa±.-t& Zbtz* 

mn. mi2 6frt>m^imTt>&\zb'mmmT 
-nmAzhh<nx. i&m<mm0>mfo2 4 2L<nm 

^LXhtxJU. #ffi2 8 (SIlOtHStB) fciswe. ^ 
2 6*^<^S^S.ltfc:J:SaeofiT?rfflSU. ft 

®2 6frt><rmzmftgxm£ <tmm^mzm< 
zbffxzi. wmm&cvm m\<r>\x> 
xbhm*2Qmizmhmmtt 3 ?-m& 

hz\b#X*&. 
10 [0246] -IflfcttLT, 040 (b) iZ^rtXo 

mm\ 2Aifimm^wmzm^ixx^hm^> 

7n>b7^M20m 3t&2 6*>£>Alffil 2 5 
CAItLfcAStftte. *<V£tRW12 3tz£^X%M 
Zti&zblz%&. Ztivpi. mi<Diti%m (yayh 
=7*Y\2 0"C«±*ffi 12 8) tiJJt&agJi. 3tS2 

[0247]$ ^>tC. m 1 toaiWffiKfcftSSLgtftftffi 
041tc^-tJ:3K. m^)yayhy-(hl 

2ocm&^i:^t^yyF{zitKx. *$mmm 

20 <5D7P>h5>f H20amS*MSt/77E^ 
^ 3tlS2 6*>^ffiSi*i7C#^aa-CtB&-^t^-5 

tv^s. Z<r>t&>^ ^^.<nmm<r>y\3yv^A Y20 
avuff. micnmm (*M2 8) tztat&ns&fi 

[0 248] ±E«J«^3t«s24a-C«. PgS 
Ot yf-*«0 . 2 1 mmT*4fe»tC, I«*24a(; 

tfj&?&%$mffik±frl 0 a^B^co^H^JK?^ 
TV^^7 -y ?V h >J ^X^t>y ^-t±E«I^S2 2<D 

s^t-y^-fti&cifcfc^s. -eoe*. y*7~/?~? 

30 M)^Xt«^g52 2fc^F^tJ:5*rP^<Ol6^S- 

x\mm-h. 

[0249] ±3B$ftft2 4 a<Dmft8ffi&lz-y^X 
<?M%£*i-b. 04 2t^-TJ:3tc:. SfflgH^-cfts 
RtfflLCDIffl (*H2 8ffl) 

frt>-5' <7ffi£\Z-9bLX2, 000c 

izMtx. mrnmw (#852301) ^ 7 7Htn g 

40 3tft*«-6 0* <0t #1^^5000(1^2 co»)Sfc 

%&msx\ &umLCDt:wm?&ftj&x$>?>o° & 
mummn 00c d/m* iaTfc=5r-?Tv^. 

[0250] dOi d fc. ^3K«c2 4 a<OJSffltEa$ 
ix^3KaS2 6*^03teli. ffffi2 8frC*Wffim (RW 
SLCD) fcjktLTB&SB}5^a-caiStT#S. 
tz. RM2 3Weh&Wmm\,z\$3t<rifflxmibA,b' 
^2 6A^c03K^ftS-?»J:<IS[iRH!B!)t= 

[0251 3 ^rfc, *||ffi<7)^fflET«. 31^2 6 i: tT 
50 ^gS:fflV^TV^*i, 3fcS2 6iLTtt£*U;:RR£$ 
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[ 0 2 5 2 ] iKt. ftO** 1 0 alZ1\,*XWLWt& 
fc. Jicoifca-feynoati. 03 7fc^-f±3fc:. 
W&fl&fcfc LTJimEHife<o»S 1 oMRf** 1 0 1 R 

wcb&ff. mtm i at«jfrfe>n o articjast 

[0 2 5 3] £0>ffiA*A'lOatiL H4 3(=(>^-J: 
3fc. -*r<0«H»Sl la-llcKJ: OfSSl 1 2 10 

*»a*u 1 a rat 

.fiffln«4 9tmm. 1 8 1 v^awtc* * . 

frii. fifflH«4 9 (03 7JCJ4BBW) {404 3T 

[0254] ±ewbbki 1 a«. immtt-rz 

il. *«)±K3»flWSl 5 a (>63Ha) *«gtf*&*U - 
OffiinMi 1 5 a £g3 J 3 (3fcM!AK 1 6 a#»j£ 

[0 2 5 5]-*. WSmLl lc«. mxWSLlA 

(RStSD 17a*s®j£3*u £*>K»ttffl7aHi 
3J:3t=«iyErtllll6bOTRR8n.T«:-»rv»6. ± 
IBtfeSJSl 9^B(Cii«R^a»)mBjeS#iT« 
0. £«>ttllRl gfcg^TVV&Efltmffil 7a<0«ffi v, 

[02 56] ±IEK»SSil7aJi. XfiJll2£Ba 30 

«*B«ra«fc«H«fc sabres. £«rs« 

&17afcLT«i. £SflfK«>S*l&rJl'S->7.& (A 
1 ) R»M6Wfl^Wi"0**. it. JJEffiBKl 9 
H^I^xhfcT»S&h."«$»>. 1 9fc 

fcftS X-iV&WOfflm&t S 7 * hU V 

^97-f-«:J:0«ft3<i*. ±IE#7XS«14a • 
14b. gBBS®15a- 15b. fcitfiffififfifilgl 
6 a • 1.6b«»««WBiK*JfiarlfJ4. DESHt0»C« 

[0 2 5 7] JJBmg^l lc^jfcfrffifcovvc. 40 
044 (a>~<e)fc*2WC. HKBL<«# 
S. *i\ 044 (a) l^-ridfc. #7Xg«14 
b±fc#«]^x h ££iSfc:f£f[i L. ms&-th £ t £« 
8R1 9£&lSL-t&. Zcrym. 04 4 (b) fciSrf J3 
t. VX^3 0^LTt^J8l9t^l^3 0a^Bg 
8*-fS. ;W:i->T, *&!§Jgl9fci>{tSlg*l-&3 0 
a?»SB£BfcfeL. 044 (c) fcjjffidfc. Sti-h 
&3 0 ao«aa«»BiJg«W-ytyBjSt-4. 

[02 58] «fc, 044 (d) l^-f J: 3 fc. BBS*) 
>t*- y izB&Z tvkMUt 1 9 Jc*t VX . 1 8 0 ' T 50 
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[02 59]S&fc. 044 (e) fcJrTJ:3fc:. M 
DUOS? 1 9 a£S3 J: 3 fc. TVPS-'W. ( A 1 ) £X 
^fLfcioT. DnfiWl9afc»r>T* 
^BfcEIi^tfJBjKSflfcKltmffil 7 a*gBfi£?/t 
55r*3. 044 (a) -044 < e ) Tli» iffiS^l 

9 WX&W-y t 1 9 a fc LXMAZii 
TV>&#. 03 7*04 3tCSrr«k3fc:. *6»)gl90 
^ffl^tDflflg|5*^j£3tiT ^ S J: 3 ^«JKT* 

[ o 2 6 o j z\<r>i 3 fc Lx®btiz>wmm. 1 1 c t 

JhEBtBEKl lafcte. SV^>ttHSl4Rl6a • 1 

6b#*t|firt£J:3K:. -BLo. yt'yfXmojjfatfK 

fiS. ife. «SffiRl 1 a - 1 1 cfflSCIJ, ZffM 
SSK1 la-llcCJ: 0JBfi£$nSS®<OSIg^ 

Ml 2#£A3*i£. =5r*S. JSSBl 2<0»«*,g>^ 
Hte<^@lk|iI«-C*>S. 
[0261] ±iB<0«t 3 fc tT*Hil<7)®ffiScORI*S?R 
S4r;H 0 a#SS)IS;fl£#. ±E«UiBJJJl^«!JSI 
S^Si^fr^k'li. fflSHSI^JBlttJJt-SKIffl 

1 0 2 6 2 ] JblB««ia« 1 1 c £*>tt&£3«ffil 7 
aiJOftRSilTV^IHIflaKV^^-V (-TS*^. » 

^i 9»nafla5i 9 a^^-y) «. 

-TS^ttrioT. Rlffla&Pa-b/H OatASttSA 
[0263] UafegIS 1 9trt>ftSnflflg|5«. flgSO 

wftx-$>hzttf»£L\\ wa%Mz&v&a®c7)m& 

[ 0 2 6 4 ] £*> J: 3 WteZtv/zkBSMW* 1 7 a 

m. (MGO) <7)Rlt^Hti:lt«L/i^=OV^04 

tt. B«»)/57iitSptJ: 3fc:^tt5-^rs« 
tttt*Sl/0>6. ±ESI«ffil 7 a 

(MRS) «. 0+HScO^77NT^-rJ:3t±3O 

[0265] d<0i3=5rRS«ffil7a$:iii.T^SR 
JHBWHwH 0 atitLT. iERIWSrifilJW^^pK* 1 
AStLTfc. H#<0lS^*nirtgk^6. =3ri5. ±IER« 
1 7 aORStttttti. 04 5 tScfi 3 ftffttfcR 
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[0266] it:. ±fflRlt«gl7a(i. RSiai&Pa 
»10a rt<0?K^ 1 2 IzmttZ 1 0 IzBfSLZtlX 

3fcft2 4 a k^4ffl<9ffi{dttl^4ffl!l<7)ffl) IzmtiLZ 
tlX^&Hr&ttmLX. ^7Xfflgl4bfcJ:SSII 

fcfcwc, BlftO2«^0Sr«J®J-rSCfcA J T'#&. * 

B&mm&tfr i o a<^ifsjs&®*flrrs ^ttt- 

[ 0 2 6 7 ] &*5 , *3S&W«8gKfc»-4£3J1tg 1 7 
ali. @3 7tJj:t^4 3(c^-fJ:d(c. KWM&Jlrfe 
/HO a<7)S^-K#ffi3!&Kl 8£fili.T041l3fc ; E 
-KT-ft-?Tt>J:<. 4fc. B4 6(c^-r<J:5fc:. 

w^sjfc^siffl^-fe/H o afciafc/tt'ii?— e&s 

[ 0 2 6 8 ] iKK . JJBS&fcA' 10a fcffiB3*lTO 

mmm&iz^xmmt 4 t , 04 7 ts^-i 3 c 

JJBRMffiiSft-fe/1' lOall ttKMSSA-fcAr 1 0 a 

0. CK0^iB»5 4" *^^3nTV^^r|filfcffl3c-r5 

lfr?*<7)^^-^fc*tKi-S «k 3 fc. «8tf>BiSI 5 6- 

[0 269] loc0H^5 6«. # (R) ■» (G) • 
it ( B ) «3o<0*7-7 -f;^fc»iEL7tH^effi5 

54---a9Bf£$*lT^S#|6ltCi&o-C. R • G • B«l 
fcES£;h.T04. 

[ 0 2 7 0 ] JJBKMSSfrbA'l 0 aOJgtfi: LT 
tt. *S8lK8WrCtt» *WS6. («Wl = 

58mm, SiLi =1 54. 5mm) s jgSa8548X 
m=240*. fI-§&5 58Yn = 64 0#i:$:-3-CO 
4. 4fc. KMattftfe'l'10afcES3*lT»*HR 
560tyf-PL =0. 24mm (R, G. B) "Cfc 
±IBBS5 6 - c7)jajattt0^L^V^7 y^vh 
(JSIT. BMtB&-T) #<g8/xmfc£4J:3fc:jg 

[0271] ^ligcOJg®t*>*^R«SLCD-CI±. 
JjatUkKMSftA-fe* 10at7ayh7^fb20a 

2 0ati5Ut. ^3Kft2 4a<WJHa52 liJit^^ 
^22<Ohf y^\ Jh^LTtidlCO. 2 1mmt,f 
SSK54 i^;b*=>BMc7)tr«y?-J:9&>h$< : 5:->T 
^4. iERItffiJKBl-b/HOaCtSftSB 
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Mw^ft jtfE«s*as2 zomntv+h. i-r^z 

2 2 i: (ryfmz i 417 Mft>3±£ 4 i fc ifiT 
£4. ^^>il*RW®LCD<7)S*B D nfl[S-|6] 

[0272] ±j*Lfc»**2 4 a«tli ^itSS 
2 1fiJ:V«H»2 2«)lf-y^3&«K54-«)e-yf- 
«tOt>/|NS<^:-?TV^^ ±iee-yf-S:*atti54- 

BMcoVvrttf-rtLXtititfJ:^. 
[0273] 1 ««wi tW2 2 

<0(aw2 fctftfDws $r^aJ2 2<0«<0t>yf-fr«,. 
4fc, JJEBMtt. jfcaBK54-8JW»*5 5-* 

4rfc&6?>Uj&BK5 4-Tfc&fcK>, ^SEH5 4- -<0 
hf yf-Pi ^BMCOt-zf-fc-rS. 
[0274] _k£HHtt2 2«*8<9tr>y ^-fc BMW* 
*fc#iVl4fcW;:li. JJEws fcPi t&^&L*^ 

20 (w 3 *pi ) nBB-e&mr d«ow 3 fcPi t 

OWffifcLTtt, w 3 #>*Pi «2<gJ;0t>^^i|i-CJ> 

4*> (ws >2Pi ) , sb&vmt. W3 wpi <7>*ft£ 
ow^im (w3 <i/2Pi ) zttmizis 

4 to. 

[027 5]±i2w3 fcPi ^:<0K«*^±iB<0^HJ: , ? 
JMl4«^l4. «MSI52 2<7)»<Ot>y^tBM«oe.yf- 

30 L<ftv^. 

[0276] ft*>. *H»<?^SfciJtt4 J l E fflgP2 1 <T> 
Hwi t<S^2 2<0(iw2 ^ Clil^wi fcw2 t<n 
»W3 . W2 2«ftg[ftt'{i. JJKSMtfcKJES 
t.«T'J±ft< . ffiffl$itSRSfflJfffl-fe^ 10a« 

[ 0 2 7 7 ] 4fc, *|liS(0}e©Ttt, »S7>^Sr¥% 
flrt-ifcAC *I2 6*>^WJ|Sl (SMIpJ) 
l=Tffl«2 lOt-y^Sr^^-frS^tTWiEUTV^ 
*», e-y^^ftb0tffl^52 2<OftSS:Sg-fl:$-a:4i 
40 bX\ Yfi«212:ffiffiK2 2 tOlf. yf-OftfciS^S 

fc, ¥ffl8B2 1 k^a52 2 fc^ft-Tftga £%M2 6 

«21fcfffW2 2fcoe'y?*>«fc/KKT&4. i 
cO^Tt, fi^|52 2t«LT3iA3t*3eSi2 6*^ 
S^4*I&I (^1*16]) W»*J|<aaMr*4fclMI 

[0 278] Sfefc, 43gtt*)#lBlato^£Ktt3LC 
DJi. ±IBfil)£<07nyh7-f h2 0afcitX±EfllB£ 
50 OKHaBKa^/l'lOaldni.T. K7oyh9-f h2 
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[0279] zeymmmiziuxmpm-z, t . ue 

/HO atffiS3iTJtffl3t« 1 8 tm%&2 4 aOlffl 

[02803 z<r)%Miffi±7 4>vj» 1 3»±. *9m<om 

BK«Itt^^if«c7)RStl»ih7 4 /PA (lift 
£ : TAC-HC/AR) *JflVvO>*. .KORStKiit 10 

x (tac) yov&zm^. ^ff)±iz^ mimtLx 

MgFz m. ^2lttTCeF 3 Jf. mSMbLXO 
Ti0 2 1, &4JffcLTMgF 2 m**it?1WtfLL 
fc&Stfi&it? -f )VA 1 3 &-?T^S . 
[0281] ±£TAC7 JgHr^nt = 1 . 

5 1-CJJS 1 OOjumfc&oTV^). SIlJlWM 
gF 2 MM. SSf*n. =1. 38tf2fil00n 
nu I2I<OCeF 3 JUi, JS*f*nc =2. 3 0T9 20 
3*n2 0nnu 3S3JI<9Ti0 2 Jftt. Jg#r*nti = 
1. 6 3-CJ?S*n 2 0nm. SS4Jitf>MgF 2 Jg(i. 
S*f$n=l. 3 8T^*!jl0 0nmi:^oT^S. 
^fl^ll^^tmWi, ffl*flcDTAC7-f/Wx 

±fc»n«, Mgmmmizx^xmztiz. 

[0 2 82] 7oyh7^f h2 0afc<Dig*OD 

*f*n 2 fcBSH-<OJS*f*ni *1t+&T9»Mkn& H * 

m\<r>m*mtiLLx\^h. -e<ofc#>. Soft*24ai*i<7) 
[6j±-r s i t #-e£ s fc 1 1 tz. ffjs^wA^^jife 

[0 2833 .LffiSSlJlOT AC 7 4/1^(2:. R 
Stfifrit? -<M13 OJ8)£fc LXi&m<7)ffll8X&% 
<. izbtii. SlMiv^, SB2JI5:^LI&4«$- 

mm24aizw.immix{>£\,\ fc«u 
[02843 ±M2mmm<r>mm±y ovj»\3 

«*A = 5 5 0nm<OA«3K^U-C. A/4 -A 
/2-A/4-A/4&£«fc&l>ffij£fc$:o'0^. 40 

KKStKuh^n^i 3«. immwrcz. 
mi}±y 4 ivj» 1 3 1 ltmb-t & £ t & . 

[0 2 8 5]_B£U:Wic2 4a-Ctt, Sg3fctt24 
acrmffi (#H2 3 ) OBASfrOiSttSKK 2li. 

frl 0 al,ZftLXffim8iZtLZ,ZtlZ%:&tf. gftft 
2 4a trntiWRgk-tfr 1 0 a b <7)#H„ -TS:*)^ . * 
ffl2 3fctt|6Jt-&Er*&#ffl2 8(;:i3Vvc x «$«2 
2*^<O3fc03^<D^%g^^3*lTR#3fc£& 50 
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S. 

[02861 d^KSt^fi^feti 0 . #BB2 8*»£># 
B2 3fll!K^5OTj££*i6-fcfc&&. 
■KORSt&fc. ±IB«^a52 2tt5ftSfili:Af5:^fc:T 
**fcttl3*rU S8£&*>£>jiT. RSfffiLCDOSffl 
fcf*K#^A7^fe<9$HK#± t 6 £ b fc&6 . 

[02873 Lft>L&#&. #%m<mm)izfrfrhms 

3!LCD-m. RM&Hrfc/H 0ak7Dyh7>( h 
2 0ai:WS. ^3t«c24 aC0*Bu2 8ffl!l 

fc. ±m.mnm (mm±y -^a 1 3 ) zmmt 

X^hizib. «^S52 2*>^AIt3fe!) < *ffl2 8-CRIt 

[02881 ttiMPi, m>MM®t ixm-tzm 
&22izm&&t. m28mxmistit:%M®.b 

®m%M (*B2 3ffli) izxw&2tiz>m&±.<mgft 

^(KJ*y*W&)^<r>mL*W}±frh c\ b lfiX-% h . 
[0289] Z(0%Slffi±y 1 3 SrliBLTV^ 
t%&bSMLX^%^%r&blz^X. *Hi£^®cO 

4 8i5rt J: a ^ 1 3 $:1BSLTV^ 
^v^<7)^7DJ: 0 *>RStK±7 1 3£EM 

[ 0 2 9 0 ] £ fc. ±IB^)S^RStl»±7 ^ /PA 1 3 

fctf>. ^OVh^'f h20a«SJ§aXhcO±#$-«J»J 
■TS^t^-C&l.. -ecD^*. ^flFSr^nyf^^f f2 
0 ati it^^Srfiix^RiiML C D £#S £ fc *JT-^ 
-5. 

[029 1] mi^3K*-e*S^3t«c2 4a 

x±m&Mm±y i 3 t«»LTv^fc«>. «ee 

W 2 4 a rt Oft*/) AtilTJ^fr^J JfflSx. S £ b & < Sit 
RMHIifr |6Ltr & £ i: #-C'^ S . 
[ 0 2 9 2 1 ±IBR|ffieih7 < )VJ± 1 3<0««tJ 

ti><r>X\tt:\\ izbtM. mmsmtfibLX. A/ 
4-A/2-A/2-A/2-A/4tf)18j£fc&->T*> 

(-^^^TRStteilJTOmA^. £*u A/4& 

[0293] W±<r>iL 0 ^«c2 4 aco^ffl (#M 
2 3 ) fcJgj£$;frt^l>¥fflSB2 1 fc^SS2 2 tcOtT 
5t3S2 6*^SS'*^IfiI (®1*|6)) 

IE^a52 2T'R«$<l|,RS*3ta:S-, «£*«t 0 hKM 
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[0 2 94 J iti^ yxiVYvA h20afcfcttSSft 
ftc24 a<0#ffl2 3fc«&££*tf:¥ffl352 1 fc«**&2 
2fc<0hT y^-S:S:StS?B^-fe;H 0 a^t yf-J: *) fc* 
3<JMW-*£i:fcJt9. B*5 6-<0EHfc»J«$ft 

■a** But±mmm2 2<nmt tzs.&it&t&nti 

WSL C Dtf^n^nfitD^fc^Rfrjtrs i t £ . 
[0 2 9 5] RStSiSalrfe/H 0afc7nyh 

:M h 2 0 at co^fcl. KltfifciUI (KStKuk7 >f 
13) tWLV&ZtlzXiX. S3ftfr2 4a?X#ffi2 3 

[0 2 96] antT. ESS^-fe/PlOafcfcftSR 
S«SS 1 7 a fc[Hfla5£H&£3-6 i t tz X 0 . 

(rmmti xv-bfrmtz&wzmrtz t &< aw^k 

[0297] mm<mm\ 2i*mi<?>2t>izisi<m 
wmiz-^wx. mA9mim5o\izM^xwmt 

xw%LtMf&.tmm<omm*&tmmzii. n-v> 

[0298] *HiSOJg©<?5RHaLC D{±. H4 9tC 

s^-i d m*m:ffimmgMi&<?>mm2 1 mmx- 

5 1 fc^tm3c^7t* T&SRStKuh 
(SStiuUI) 13£ffiBLTU6£##l3:o 

[0299] UBKStl*it7 ^A 1 3Ji. lu£SlifeO 

)VJ»l 3, RlfflfoHrfe/H 0. fcilX^uyh^-^h 
^XrA5l<0!&BJW;:ovvai, I^HSS<o^li2J3J: 

1 1 ic&VYtfToT^&fcttflttf-*. 
[0300] *$m<?MBTl*. ±MSUm±y < )VJ*. . 
1 3\i. ^l^*flrcS>S^3Ki*24t>J:^SI2^ 

7t«a:'S)6^7^4 0fcanz.T. m3<omftfotLxm 

[0301] Z<7)miW±7 4iVJ» 1 3tffitfLZtlX^ 

%\*%&.m<r>m : m240>m23 (m<oaj# 
K) m&znx^zmM2 2frt±<o%ffm2vmft 

#40<?)&ffi (8S2<0f<E) 4 2T4%SgKSt$*lT 
KMfti&S. ZcnmH££Xm£.Ztl&fm®2 2 

comt±3mim2 4izmzmffl2 2t\£5.wz=F 

mi ZtiZ**). *Ot£jfL ®ftfo2 4 COM2 8 
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[0302] ZZT. ^Qg<^®t:*^5R«aLC 
DTIi. IB2^^4 0«ffl4 2fcKltSi&&-fefl' 
1 0 cO^ffifflcOffifc c^fgt. |?EHtef)?gffil ltt> 
tt& tot H-«0RltRj6it7 1 3 SrffififO* 

zcr>%.m±y<u\'j*i3<7)mmizX'>x. usk 
fn^tm^imffjizmth z t & . *tw> 

m2 8izm&mg.fti6<?)&y$w®L. nm. 
<?>3ttzmmmt-i-&&MMLCD£ms%t&zktf 

10 [0303] JJBK»l?&jt:7^A13£RftfflLCD 

i:.H50(a) • (b) fc^-Tiofc:. 
fc^K;fctti,»£#?B£^'t05O (b) KHAT, 
±M!Mm±y OVA 1 3£EHUc*§££fc<tl>»£ 
#^£^05 0 (a) »S<0tT--^^tr-y^- 
P#82tf>$3fcft4 0COSH4 2£ftfc;bfc->T{5ff^ 

20 mmi&<r>Bm2i l zti^x. mKuzm-j^xmwLx^ 
z><7)X"4m-r&. 

[0 3 04] ±£S8ifi6±7-f^Al 3«. 3S2 

m\tzx±mmb±y 4jvj»i 3Zwslx\^. z 
t&ztZK&mikM&ifoi.-t&zkffX'Zz. 

[0305]$ tfc. ±IBI8«<0R«B&±7 A)VJ±\3 
tLXii?ttiM.ZixX^&l><0tZ<Di&m^Z>Zk1f t 
TZ&tiib. 7oyh7^f hvXrA5 lco^gaxh 

>-h7>f HyXfA5 lfcitf^lfiS-fiixitRSffiLC 

[0306] 

[ira^ft*] &±<7)±oiz. m*misdm<r>miz& 

t . ±iBm i oammizictfo l . s«gBB!fe*^«Rst3K 
Zim?&m20)\mmtt:ffix.. ±Mnm2<7)mm - 

40 tsMt, ±tLxmmifrt><?)miitZimr 
z^mMt &im.fcmuztiti®®mzBi8.ztix v ^ 
mfcx-hz. 

[0307] ZtlizX *) ¥fflS5t¥ff fcil*rt£3fctf) 

^ssits^i.. ft-yx. wmmzBtfLZtitimimt: 
irt&mioffifiLkimLx. Kmwrmmmtffai. 

[0308] m^2ssmmmmhmmmm 
50 ±ie#^^m i <mm.t -rs t , ±s® 1 
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[0309] ztuzx o . wmmwmjt<mmt 
Lximt&mmmwt:&m-& z btfxz 4 1 v> 

33MRHW4. 

[0310] m$mm&v>miz&&Birtmjmw. 
m 2vimmw. m i ^smh*^ i oajstiifc:** 

#***&jjes i <r*m*w->xm ust&wsBm 

«fflfcSI2<7)^ffik#. SlO^3Kfl«0®2c0iBltffit: 

(cfif 4 J: o £Bf8LZtUi®tfLX'&& . 
[0311] £*Lfc:J: 0 . m 1 «Wt*fc*JV»T*«*» 

^<03t* < Ri^ri>^2^ajitffi^>i^a5<7)-e^-fit*» 
[0312] »*fl4ffia^Bjt:ffii, mmmm 

[0313] £*Uc J: 9.81 coS3ft*Ki>Vvc&2?> 

[0314] a*«5^<0^HJfc:^i, ftSSBB^a 
HU IS l t 2 <mffifct a*-fW3ttftS;fufc 
«j£T&4. 

[0315] c:it(c«ti3. mmnmmLZtiht^ 

[0316] Mffl6l2^>^ff«||«l!i»| 

fttfc Jtsm 2 coimmfrhvmmm 2 ammxwm 

[0 3 17] ^iitiiO. m^£frOfHft&ft>6e> 

4. 

[0318] S*«7<7)%Ba^SfttrBaH^g{j^ _h 

m&^m%mffi±mx'S> mf&x-h 4 . 
[0319] ztuzx*). ftmnsumjtKkm^&z 
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b tfTZ 4 OT. BtfriWIBOiStn^ h <9±#£flJ 

iw* - 1 tfx% h b ^ a m&mth . 
[0320] mrn8vmi£&&Bmm$mii. ± 
m&tmn. ±3dm2<m%fcmi-immb\m 

aiix^hmfSLX-bh. 

[0321] ZtUiZX 0. »2««3lfi*rttf>*«)Affl* 

aag* * i t &< Btfttmm&z m±-th z b 
tfx'*m$&m~tb. 

10 [0322] fft&g 9 Kieco%Bfj(^a m*!?W}gS 
it. »2«HBtfM*. mag%ftt3sft4£lOttiat 

4. 

[0323] £*ifc J: 0 , 8 1 oa%^6*>iljMft#< 
4fcV>3»*&iW-4. 

[0324] mm 1 o£8»»flfc:ff4ffir^0ia» 

JJE»r«^*M^*4*i41tt»*4. 

[0325] £*UC J: 0 , SB 1 ^mft^OJUit^ 
Mk&KWl&Zti&bmz, ^R=5«a*ft:J:or«H 

4flH!nffimfr«ft'C > « 4 fc 3 *M&**-4 . 

[0326] mm 1 1 mw&mz*6mi9aB8t. 

li. H?*ISSL*-C&41fiatTS)4. 
30 [032 7] mi«0^3t«o&^A«L^3K 

4ik*<tt±$ti4. ^cofe*. sa^fecoswa^- 
#fe^4m*»TOSS:lStt-e# 4 k i»d«*HW" 
4. 

[0328] mm 1 2Gft0^tato»4ft2fflBSg 

®i. ±Mm2<7m%.mK mvmmtz&m,^ 
cnmmfr e><rmm& l «WC*fcfe ft 4 m 1 <r>$m 
mxmtthz b fc«uo-T43ie¥#s-c&4iij£-cj) 

40 4. 

[0329] Clitti 0.^1 <0S3l&«tWfflm*^O 
ASWSS 1 <OtllltHT'RSt$ifC^-f 4Rlt3t<0%4i 
S:«J*J-r4ik*»T#4. -?-<t«9>t. «UMKc«(t4tt 
kRlt3t(=«t4Rlt«k<0T^^«llIJffcR»±-r4^ 

<7M(7M^m±t& Z b tfX'^ 4 b n d ttKfclH- 

4. 

[0330] W*^ 1 30femicff 4 flMIHBi. 

±IB3lfi^¥a* s Rlffi6jfcjrCfc418fi£-Cfc4 . 
50 [0331] iittiO, UJ|RWSM6jtJS5rffl^4^ 
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[0332] mim 1 4 mMiz&&mfflmmwte. 
±m&*m. iMB&inmxmtfi-thmifimkft 
mt^mmifttzmmizx *)m i mtmm 

[0333] ztuzx o.^i mimn<rm.<?>\vtt) 

\m$:iLh Z < RStiJ&jfcS&* * i*i_h-r -s. z t 

[0334] itsa 1 5sm<Dmm6 md^^B 
[0335] ztuzx*). mimmtm2<mm. 

[0336] Wmm 1 6ESgE«<0||BHfc«S lu*!SHH 

mz&v&m i ^aj«ffi^ssA#tsfiK4h!p'j5ff^< 

[0337] ztuzx o . amh* &*»*'s7Jtt-* 
mi nmm^wmmi-&f&fttiz t a,z 
KK-rzkwx'Z&nx'. &i<r>mmti>t>&2<r>mft 

ttfTZh. z<r>t£%:- %<?>mmm£2t>tzft±.-th 
zktfx-z. w&imrnfmmtmm-ez&k^ow 

[0338] wmm 1 7§m<rmuz&z tffi^ 

[0339] zmzx *) . ®m%i)>t>imwm&M.i 
mfi^nm^tfmmmcmiz%m£& 

[0340] mim 1 8K»cofr»arassti. iw&a 
i nea<9fitj£fct>vvc. m coasts tsm&wv 

[0341] ±m<r>®tfttz£tiif . g3tt^Altffia^ 

u mi comw^^xsmth . - 
tnzx *). mxcommmtfiz t>iztn±i. «t mi 

[0342] fftftg 1 9^iO^BHK«a|i|»^S 
[0343] ififcj: 0 . AttE#&A»L;fc«fc<9 
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z<?mk. mxvmimmm t>izfo±L. mmz 

[0344] mm2 oimcowam&ttmpmw 
a. m*^<tti± : §&mm<r>MzHit2-*t&ifgt3- 

[0345] Cl^t J: 0, m%<?Mik£Z 

■c#&. ^wjsil mft<7>mm%>mvzt>iz\m±.L. 

io [0346] ft£«2 1 smmmm&mmifmm 
it. mffievisffiinmrn^mmmttf. ±ia 

[0347] din=io. ±tLxmm»m.mK 
\,zw*^&^®u<7)wm%j)^mm?& . zm 

[0348] ft£JB2 2sffl(m%iz&mmmm. 
it. jjpmsbm*. ±ffl^i«oajita}fcWcAs*\ 
20 jjem i coaj»ffifc»L-c i o • ar^mm 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the front lighting system constituted in order to have made this reflected light 
penetrate so that an observer can check the reflected light from an illuminated object by looking, and the reflective mold 
liquid crystal display equipped with this front lighting system as a source of a fill-in flash while it is arranged and used 
between an illuminated object and an observer and irradiates light at an illuminated object. 
[0002] 

[Description of the Prior Art] Unlike other displays, such as CRT (Cathode Ray Tube), PDP (Plasma Display Panel), or EL 

(Electro Luminescence), a liquid crystal display displays an alphabetic character and an image by adjusting the amount of 

transmitted lights of the light from the specific light source, without the liquid crystal itself emitting light. 

[0003] The conventional liquid crystal display (LCD:Liquid Crystal Display is called hereafter) can be divided roughly into 

the transparency mold LCD and the reflective mold LCD. As for the transparency mold LCD, the field luminescence light 

sources, such as fluorescence tubing as the light source (back light) and EL, are arranged at the tooth back of a liquid crystal 

cell. 

[0004] On the other hand, in order that the reflective mold LCD may display using an ambient light, it does not need a back 
light but has the advantage that there is little power consumption. Furthermore, as for a luminescence mold display or the 
transparency mold LCD, in a very bright location where direct sunlight hits, a display looks more vividly in the reflective 
mold LCD to almost disappearing. For this reason, the reflective mold LCD is applied to a Personal Digital Assistant and a 
mobile computer with need increasingly increasing in recent years. 

[0005] However, the reflective mold LCD has the following troubles. That is, since the reflective mold LCD uses an ambient 
light, its degree for which display brightness depends to a circumference environment is dramatically high, and a display may 
be unable to recognize it at all in darkness, such as night, especially. In the reflective mold LCD using the reflective mold 
LCD and polarizing plate with which the light filter was especially used for colorization, an above-mentioned problem is large 
and supplemental lighting is needed in preparation for the case where sufficient ambient light is not obtained. 
[0006] However, the reflecting plate is installed in the tooth back of a liquid crystal cell, and the reflective mold LCD cannot 
use a back light like the transparency mold LCD. Although the equipment called the transflective type LCD using the half 
mirror as a reflecting plate is also proposed, the display property becomes the halfway thing which cannot be called a 
transparency mold and reflective mold, either, and it is thought that utilization is difficult. 

[0007] Then, the front light system for arranging in the front face of a liquid crystal cell is proposed from the former as 
supplemental lighting of the reflective mold LCD in the case of being dark in a perimeter. Generally this front light system is 
equipped with a transparent material and the light source arranged on the side face of a transparent material. It goes on, it 
reflects in the configuration built by the transparent material front face, and the light source light which carried out incidence 
from the transparent material side face carries out outgoing radiation of the interior of a transparent material to a liquid crystal 
cell side. By modulating the light according to display information, penetrating a liquid crystal cell, and being reflected with 
the reflecting plate arranged at the tooth-back side of a liquid crystal cell, the light which carried out outgoing radiation 
penetrates a transparent material again, and outgoing radiation is carried out to an observer side. Thereby, even when an 
observer's amount of ambient lights is inadequate, the recognition of a display of him is attained. 
[0008] In addition, such a front light is indicated by JP,5-158034,A, SID DIGEST P.375 (1995), etc. 
[0009] 

[Problem(s) to be Solved by the Invention] Here, the principle of operation of the front light system indicated by SID 
DIGEST P.375 (1995) is explained briefly, referring to drawing 5 1 . In the above-mentioned front light system, the light from 
the light source 106 makes one side face of the transparent material 104 which has the interface 101 formed from flat part 
101a and ramp 101b the plane of incidence 105 which carries out incidence. That is, the light source 106 is arranged in the 
location which counters the plane of incidence 105 of a transparent material 104. 

[0010] A certain thing goes straight on among the light which carried out incidence to the transparent material 104 through 
plane of incidence 105 from the light source 106, and incidence of a certain thing is carried out to the interface 101-108 of a 
transparent material 104 and its circumference medium. Supposing the circumference medium of a transparent material 104 
shall be air and the refractive index of a transparent material 104 is about 1.5 at this time, a Snell's law (formula 1) shows that 
the incident angle over an interface 101-108 carries out total reflection of light about 41.8 degrees or more by the interface 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cg 

101-1Q8. 

"[001 1] nl, sinthetal =n2, and sintheta2thetac =arcsin (n2 / nl) ... (formula 1) 

*nl [ however, ] The refractive index of the 1st medium (here transparent material 104), and n2 The refractive index of the 2nd 
medium (here air), and theta 1 The incident angle from a transparent material 104 to an interface 101, and theta 2 The 
outgoing radiation angle from an interface 101 to the 2nd medium, and thetac a critical angle — it comes out. 
[0012] Incidence of the light which carried out total reflection by ramp 101b which is a reflector in the light which carried out 
incidence to the interface 101-108, and the light reflected by ramp 101b of an interface 101 after carrying out total reflection 
by the interface 108 is carried out to a liquid crystal cell 1 10. After the light is modulated by the liquid crystal layer which is 
not illustrated, it is reflected by the reflecting plate 1 1 1 formed in the tooth back of a liquid crystal cell 1 10, and incidence of 
the light which carried out incidence to the liquid crystal cell 1 10 is again carried out to a transparent material 104, it 
penetrates flat part 101a and outgoing radiation is carried out to an observer 109 side. 

[0013] Moreover, the light which passed along plane of incidence 105 from the light source 106, and carried out incidence to 
flat part 101a instead of ramp 101b is spread, repeating total reflection between an interface 101 and an interface 108, until it 
reaches ramp 101b. In addition, the area of ramp 101b seen from the observer 109 side is formed small enough compared 
with the area of flat part 101a. 

[0014] The above-mentioned conventional front light system has the following problems. 

(1) the light which cannot reach ramp 101b even if it repeats total reflection, as shown in drawing 52 , and plane of incidence 
105 receiving ~ abbreviation the light which carried out incidence vertically turns into the light 1 14 which carries out 
outgoing radiation out of a transparent material 104 from the field 107 which counters plane of incidence 105, and must have 
been used for a display. That is, the utilization effectiveness of light is bad. 

(2) The configuration of the interface 101 which consists of ramp 101b and flat part 101a resembles the configuration which 
made the top-most vertices of a prism sheet common exactly, and as shown in drawing 52 , an ambient light 1 15 is easy to be 
reflected in an observer 109 side, and it leads to deterioration of display grace. 

[0015] These problems are common to most conventional front light systems, and improvement in the utilization effectiveness 
of light source light is desired. 

[0016] This invention is made in view of the above-mentioned trouble, and that object is to offer the front lighting system 
which enables homogeneity and brighter lighting to an illuminated object, and the liquid crystal display of the reflective mold 
using this front lighting system while raising the utilization effectiveness of light source light. 
[0017] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, a front lighting system according 
to claim 1 In the front lighting system used equipping with the light source and a transparent material, and arranging ahead of 
an illuminated object The plane of incidence to which the above-mentioned transparent material carries out incidence of the 
light from the light source, and the 1st outgoing radiation side which carries out outgoing radiation of the light towards an 
illuminated object, The ramp which counters the outgoing radiation side of the above 1st and is equipped with the 2nd 
outgoing radiation side which carries out outgoing radiation of the reflected light from an illuminated object, and the outgoing 
radiation side of the above 2nd mainly turns the light from the light source to the 1st outgoing radiation side, and reflects, It is 
characterized by the thing by which the flat part which mainly penetrates the reflected light from an illuminated object has 
been arranged by turns and which is formed stair-like. 

[0018] With the above-mentioned configuration, outgoing radiation of the illumination light is carried out from the 1st 
outgoing radiation side to an illuminated object, and the reflected light from an illuminated object penetrates the flat part of 
return and the 2nd outgoing radiation side into a transparent material again from the outgoing radiation side of the above 1st, 
and reaches to an observer side. The 2nd outgoing radiation side where the transparent material of the above-mentioned 
configuration counters the 1st outgoing radiation side is formed for a ramp and a flat part in the shape of [ which has been 
arranged by turns ] a stairway. Furthermore, since the ramp located between flat parts mainly turns the light from the light 
source to the 1st outgoing radiation side and reflects, all the components parallel to a flat part among the light which carried 
out incidence from the light source will reflect in the above-mentioned ramp, and it will be irradiated from the 1st outgoing 
radiation side to an illuminated object. It irradiates to an illuminated object, without the component of the light which 
advances to parallel at a flat part leaking out of a transparent material with the front lighting system of this invention as 
compared with the conventional configuration which has by this the transparent material formed in abbreviation plate-like. 
Therefore, the utilization effectiveness of light source light improves and a brighter front lighting system can be offered. 
[0019] In a configuration according to claim 1, a front lighting system according to claim 2 will be characterized by having 
further the 2nd transparent material which equalizes the luminance distribution of the outgoing radiation light from the 
outgoing radiation side of the above 1st, if the above-mentioned transparent material is made into the 1st transparent material. 
[0020] Since the 1st transparent material is formed stair-like, as for the front lighting system of this invention, the distance 
from the ramp of the 2nd outgoing radiation side to the 1st outgoing radiation side becomes small in proportion to the 
distance from the light source. So, the luminance distribution of the light which carries out outgoing radiation from the 1st 
outgoing radiation side is not sometimes uniform. When the above-mentioned configuration was equipped with the 2nd 
transparent material, the luminance distribution of the outgoing radiation light to an illuminated object is equalized. 
Consequently, the front lighting system which functions as the surface light source without brightness unevenness can be 
offered. 

[0021] The 1st front face where, as for a front lighting system according to claim 3, the 2nd transparent material counters the 




1st outgoing radiation side of the 1st transparent material in a configuration according to claim 2, While having the 2nd front V 
face which carries out outgoing radiation of the light which countered the 1st front face of the above and carried out incidence 
through the 1st front face of the above from the 1st transparent material to an illuminated object It is characterized by being 
formed so that the distance from each ramp [ in / in the 1 st front face of the above and the 2nd front face / the 2nd outgoing 
radiation side of the 1st transparent material ] to the 2nd front face of the above may become abbreviation homogeneity. 
[0022] With the above-mentioned configuration, by having had the 2nd transparent material, the distance to the 2nd front face 
of the 2nd transparent material used as the outgoing radiation side from each of the ramp of the 2nd outgoing radiation side 
which the light from the light source reflects in the 1st transparent material to an illuminated object is equalized, and the 
luminance distribution of the outgoing radiation light from the 2nd front face of the above is equalized. Consequently, the 
front lighting system which functions as the surface light source without brightness unevenness is realized. 
[0023] A front lighting system according to claim 4 is characterized by the refractive index of the 1st transparent material and 
the refractive index of the 2nd transparent material being almost equal in a configuration according to claim 3. 
[0024] According to the above-mentioned configuration, the light reflected by the ramp of the 2nd slant face in the 1st 
transparent material will carry out outgoing radiation toward an illuminated object at an include angle as it is according to the 
refractive index of the 1st transparent material and the refractive index of the 2nd transparent material being almost equal. 
Consequently, it is not necessary to take into consideration change of the locus of the light by the refraction at the time of the 
incidence to the 2nd transparent material, or the outgoing radiation from the 2nd transparent material, and there is an 
advantage that a design becomes easy. 

[0025] A front lighting system according to claim 5 is characterized by forming the 1st transparent material and 2nd 
transparent material in one in a configuration according to claim 3 . 

[0026] According to the above-mentioned configuration, there is an advantage that manufacture is easy, by having formed the 
1st transparent material and 2nd transparent material in one. 

[0027] A front lighting system according to claim 6 is characterized by having the optical means which controls that the light 
from the 2nd outgoing radiation side in the 1st transparent material is reflected in the 2nd front face in the 2nd transparent 
material of the above on this 2nd front face as the 3rd transparent material in a configuration according to claim 3, 4, or 5. 
[0028] Usually, on the 2nd front face in the 2nd transparent material, a part of light from the ramp currently formed in the 2nd 
outgoing radiation side of the 1st transparent material is reflected, and it becomes the reflected light. Of generating of this 
reflected light, a reflected image is formed in the 2nd outgoing radiation side from the 1st outgoing radiation side in the 1st 
transparent material. Consequently, this reflected image and the image in the above-mentioned ramp will interfere or diffract 
mutually, it will see from an observer, and the nonuniformity and the rainbow-colored spectrum of luminance distribution will 
arise on the front face of an illuminated object. 

[0029] However, according to the above-mentioned configuration, since the front lighting system is equipped with the 
above-mentioned optical means as the 3rd transparent material, generating of the reflected light which it is reflected on the 
2nd front face and the incident light from a ramp produces can be controlled. So, interference or diffraction with the image in 
the ramp which acts as the minute light source section, and the reflected image by the reflected light can be prevented. 
Therefore, generating of the nonuniformity of the luminance distribution on the display observed in an observer side (2nd 
outgoing radiation side) and a rainbow-colored spectrum can be prevented. 

[0030] A front lighting system according to claim 7 is characterized by the above-mentioned optical means being an 
antireflection film in a configuration according to claim 6. 

[003 1] Since the antireflection film (acid-resisting film) marketed can be used as it is as an optical means according to the 
above-mentioned configuration, lifting of the manufacturing cost of a front lighting system can be controlled. Therefore, a 
cheap front lighting system can be offered. 

[0032] It is characterized by the front lighting system according to claim 8 having pasted up the above-mentioned optical 
means with the 2nd transparent material in a configuration according to claim 6 or 7 with the adhesives which have a 
refractive index almost equal to the refractive index which the 2nd transparent material of the above has. 
[0033] According to the above-mentioned configuration, since it has pasted up with the adhesives of a refractive index almost 
equal to the refractive index of the 2nd transparent material, an optical means can improve the acid-resisting effectiveness, 
without changing mostly the I/O conditions of the light in the 2nd transparent material. 

[0034] A front lighting system according to claim 9 is characterized by being the light-scattering object over which the 2nd 
transparent material scatters the outgoing radiation light from the 1 st outgoing radiation side in the 1 st transparent material in 
a configuration according to claim 2. 

[0035] With the above-mentioned configuration, when the light-scattering object as the 2nd transparent material scatters the 
outgoing radiation light from the 1st transparent material, the luminance distribution of the outgoing radiation light to an 
illuminated object is equalized. Consequently, the front lighting system which functions as the surface light source without 
brightness unevenness is realized. 

[0036] A front lighting system according to claim 10 is anisotropy scatterer scattered about in a configuration according to 
claim 9 only in the light in which the above-mentioned light-scattering object carried out incidence from the predetermined 
include-angle range, and it is characterized by including a part of include-angle range [ at least ] as for which the outgoing 
radiation light from the 1st transparent material carries out incidence to the 2nd transparent material in the above-mentioned 
predetermined include-angle range. 

[0037] Since the anisotropy scatterer as the above-mentioned light-scattering object does not act on incident light other than 
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the above-mentioned predetermined include-angle range, such as light outputted, for example in the direction of an observer, 
according to the above-mentioned configuration, it is controlled that the image of an illuminated object deteriorates by the 
unnecessary scattered light. Moreover, when the outgoing radiation light from the 1st transparent material carries out 
incidence, incident light can be efficiently scattered over the include-angle range of incident light on which the light-scattering 
object as the 2nd transparent material makes it scattered. Consequently, while there is no brightness unevenness and 
functioning as the bright surface light source, the front lighting system with which the clear image of an illuminated object is 
obtained is realized. 

[0038] A front lighting system according to claim 1 1 is characterized by the above-mentioned light-scattering object being a 
forward-scattering object in a configuration according to claim 9. 

[0039] According to the above-mentioned configuration, the backscattering of the light which carried out incidence 
disappears from the 1st transparent material by being the forward-scattering object over which the light in which the 
light-scattering object as the 2nd transparent material carried out incidence from the 1st transparent material is scattered only 
to the travelling direction side of this light. Thereby, while the utilization effectiveness of light improves further, it is 
prevented that the image of an illuminated object deteriorates by the back scattered light. Consequently, while there is no 
brightness unevenness and functioning as the bright surface light source, the front lighting system with which the clear image 
of an illuminated object is obtained is realized. 

[0040] It is characterized by a front lighting system according to claim 12 being an optical means which controls that the 2nd 
transparent material of the above reflects in respect of the 1st [ in / in the light from the 2nd outgoing radiation side in the 1st 
transparent material / this 1st transparent material ] outgoing radiation in a configuration according to claim 2. 
[0041] Usually, in respect of the 1st [ in the 1st transparent material ] outgoing radiation, the light from the ramp currently 
formed in the 2nd outgoing radiation side is reflected, and it becomes the reflected light. Of generating of this reflected light, 
a reflected image is formed in the 2nd outgoing radiation side from the 1st outgoing radiation side in the 1st transparent 
material. Consequently, this reflected image and the image in the above-mentioned ramp will interfere or diffract mutually, it 
will see from an observer, and the nonuniforrnity and the rainbow-colored spectrum of luminance distribution will arise on the 
front face of an illuminated object. 

[0042] However, according to the above-mentioned configuration, since the front lighting system is equipped with the 
above-mentioned optical means as the 2nd transparent material, generating of the reflected light which it is reflected in respect 
of the 1st outgoing radiation, and the incident light from a ramp produces can be controlled. So, interference or diffraction 
with the image in the ramp which acts as the minute light source section, and the reflected image by the reflected light can be 
prevented. Therefore, generating of the nonuniforrnity of the luminance distribution on the display observed in an observer 
side (2nd outgoing radiation side) and a rainbow-colored spectrum can be prevented. 

[0043] A front lighting system according to claim 13 is characterized by the above-mentioned optical means being an 
antireflection film in a configuration according to claim 12. 

[0044] Since the antireflection film (acid-resisting film) marketed can be used as it is as an optical means according to the 
above-mentioned configuration, lifting of the manufacturing cost of a front lighting system can be controlled. Therefore, a 
cheap front lighting system can be offered. 

[0045] It is characterized by the front lighting system according to claim 14 having pasted up the above-mentioned optical 
means with the 1st transparent material in a configuration according to claim 12 or 13 with the adhesives which have a 
refractive index almost equal to the refractive index which the 1st transparent material has. 

[0046] According to the above-mentioned configuration, since it has pasted up with the adhesives of a refractive index almost 
equal to the refractive index of the 1st transparent material, an optical means can improve the acid-resisting effectiveness, 
without changing mostly the I/O conditions of the light in the 1st transparent material. 

[0047] A front lighting system according to claim 15 is characterized by introducing the bulking agent which mitigates the 
refractive-index difference in the optical interface which exists among these transparent materials between the 1st transparent 
material and the 2nd transparent materia! in a configuration according to claim 2. 

[0048] According to the above-mentioned configuration, as compared with the case where an air space exists between the 1st 
transparent material and the 2nd transparent material, attenuation of the light by the echo by the optical interface which exists 
between the 1st transparent material and the 2nd transparent material is controlled. Consequently, the utilization effectiveness 
of light source light improves further, and the front lighting system as the brighter surface light source is realized. In addition, 
if one [ at least ] refractive index of the 1st transparent material and the 2nd transparent material and the refractive index of a 
bulking agent are made equal, since the number of the optical interfaces between the 1st transparent material and the 2nd 
transparent material can be reduced, it is more effective. 

[0049] A front lighting system given in claim 16 written is characterized by having further the optical control means which 
restricts the breadth of the light from the light source to the range whose component which carries out direct incidence to the 
1st outgoing radiation side in the 1st transparent material is mostly lost from plane of incidence between the light source and 
plane of incidence in a configuration according to claim 15. 

[0050] With the above-mentioned configuration, the component which penetrates the 1st outgoing radiation side among the 
light which carries out direct incidence from the light source to the 1st outgoing radiation side between the 1st transparent 
material and the 2nd transparent material as compared with the case where an air space exists, and carries out incidence to the 
2nd transparent material increases by introducing the bulking agent which mitigates the refractive-index difference in the 
optical interface which exists between the 1st transparent material and the 2nd transparent material. In this component, 
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incidence is carried out to the 2nd transparent material by the comparatively big incident angle, and what cannot contribute to 
the lighting of an illuminated object exists. For this reason, the above-mentioned configuration can lose most components 
which carry out direct incidence to the 1 st outgoing radiation side among the light which carries out incidence from plane of 
incidence to a transparent material, when an optical control means restricts the breadth of the light from the light source. 
Thereby, the component which carries out incidence from the 1st outgoing radiation side by the comparatively big incident 
angle to the 2nd transparent material can be lessened. Consequently, the utilization effectiveness of light improves further and 
a bright front lighting system is realized. 

[005 1 ] A front lighting system according to claim 1 7 is characterized by the above-mentioned plane of incidence existing in 
the side face of a transparent material in a configuration according to claim 1. 

[0052] According to the above-mentioned configuration, when light carries out incidence from the side face of a transparent 
material, from an observer, there is an advantage that the light source does not have direct vanity. Thereby, the direct light 
from the light source does not affect the image of an illuminated object, but the front lighting system with which a clear 
illuminated object image is acquired is realized. 

[0053] It is characterized by a front lighting system according to claim 18 having total of the projection of the 
above-mentioned ramp to a flat surface vertical to the 1st outgoing radiation side almost equal to the projection of the plane of 
incidence to the above-mentioned flat surface in a configuration according to claim 17. 

[0054] According to the above-mentioned configuration, all the components parallel to the 1st outgoing radiation side among 
the light which carried out incidence from the plane of incidence of a transparent material carry out incidence to a ramp, and it 
reflects in it towards the 1st outgoing radiation side. Thereby, the utilization effectiveness of light source light can improve 
further, and a brighter front lighting system can be offered. 

[0055] A front lighting system according to claim 19 is characterized by for the above-mentioned plane of incidence and the 
outgoing radiation side of the above 1st making an obtuse angle, and allotting them in a configuration according to claim 17. 
[0056] According to the above-mentioned configuration, the component which carries out direct incidence to the 1st outgoing 
radiation side among the light source light which carried out incidence from plane of incidence decreases by plane of 
incidence and the 1st outgoing radiation side making an obtuse angle, and allotting them. Thereby, the utilization 
effectiveness of light source light improves further, and a brighter front lighting system is realized. 
[0057] A front lighting system according to claim 20 is characterized by having further a condensing means to carry out * 
incidence of the light from the light source only to the above-mentioned plane of incidence in a configuration according to 
claim 1. 

[0058] According to the above-mentioned configuration, since loss of light source light can be lessened further, the utilization 
effectiveness of light source light improves further, and the front lighting system as the brighter surface light source is 
realized. 

[0059] Total of the projection to the outgoing radiation side of the above 1st of the above-mentioned ramp is characterized by 
a front lighting system according to claim 21 having an area smaller than total of the projection to the outgoing radiation side 
of the above 1st of the above-mentioned flat part in a configuration according to claim 1. 

[0060] Since outgoing radiation is carried out to an observer side through the flat part in the 2nd outgoing radiation side, in 
order to obtain a bright clear image, as for the reflected light from the illuminated object which carries out incidence to the 1 st 
outgoing radiation side, it is desirable that total of the projection of a ramp is smaller than total of the projection of a flat part 
as much as possible. According to the above-mentioned configuration, the area of the flat part which contributes mainly to the 
display of the image of an illuminated object increases seemingly. Consequently, the front lighting system with which a bright 
clear image is obtained is realized, 

[0061] It is characterized by a front lighting system according to claim 22 having [ as opposed to / the above-mentioned flat 
part is parallel to the outgoing radiation side of the above 1st, or / the outgoing radiation side of the above 1st ] whenever 
tilt-angle / of 10 degrees or less ] in a configuration according to claim 1 . 

[0062] If the effect to the display grace of the image of an illuminated object is taken into consideration, it is desirable to 
make whenever [ to the 1st outgoing radiation side of the flat part in the 2nd outgoing radiation side / tilt-angle ] into the 
range of 0-10 degrees. 

[0063] A front lighting system according to claim 23 is the refractive index of the external medium which touches n2 and the 
above-mentioned ramp in the refractive index of a transparent material in a configuration according to claim 1 nl If it carries 
out, the incident angle theta of the light which carries out incidence from the light source to a ramp will be characterized by 
satisfying the following inequality. 
[0064] Theta>=arcsin (nl / n2) 

As for the light which carries out incidence from the light source to the ramp of the 2nd outgoing radiation side, it is desirable 
to carry out total reflection by this ramp. If the incident angle theta to a ramp fulfills the above-mentioned conditions, total 
reflection of the incident light to a ramp will be carried out. Thereby, the light from the light source does not leak from a ramp 
to an observer side, and the utilization effectiveness of light improves further. Consequently, the front lighting system which 
functions as the bright surface light source is realized. 

[0065] A front lighting system according to claim 24 is characterized by preparing the reflective member which reflects light 
in the front face of the above-mentioned ramp in a configuration according to claim 1 . 

[0066] As for the light which carries out incidence from the light source to the ramp of the 2nd outgoing radiation side, it is 
desirable to carry out total reflection by this ramp. By preparing a reflective member in the above-mentioned ramp, total 
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reflection of the incident light to a ramp is concerned and carried out to the incident angle. Thereby, the light from the light 
source does not leak from a ramp to an observer side, and the utilization effectiveness of light improves further. 
Consequently, the front lighting system which functions as the bright surface light source is realized. 
[0067] A front lighting system according to claim 25 is the refractive index of the external medium which touches n2 and the 
above-mentioned ramp in the refractive index of a transparent material in a configuration according to claim 24 nl If it carries 
out, the incident angle theta of the light which carries out incidence from the light source to a ramp will be characterized by 
satisfying the following inequality. 
[0068] Theta<arcsin (nl / n2) 

The incident angle theta of the light which carries out incidence from the light source to a ramp becomes so small that 
whenever [ tilt-angle / of the ramp to a flat part ] becomes large. If a reflective member is prepared in the ramp of the 2nd 
outgoing radiation side, total reflection of the incident light to a ramp is concerned and carried out to the incident angle, and it 
will penetrate a ramp and it will not carry out outgoing radiation to an observer side. It becomes possible to design greatly 
whenever [ tilt-angle / of the ramp to a flat part ] to the range where the incident angle theta of the light which carries out 
incidence from the light source to a ramp fills the above-mentioned inequality by this. Consequently, when it sees from [ of a 
flat part ] a normal, the ramp which does not contribute to the display of the image of an illuminated object becomes is hard to 
be checked by looking, and improvement in the display grace of the image of an illuminated object can be aimed at. 
[0069] A front lighting system according to claim 26 is characterized by preparing a protection-from-light member in the 
front face of the above-mentioned reflective member in a configuration according to claim 24. 

[0070] With the above-mentioned configuration, since the reflective member is prepared on the surface of the ramp, an 
ambient light reflects by this reflective member, it goes into an observers eyes, and there is a possibility of degrading the 
display grace of the image of an illuminated object. For this reason, the front lighting system with which a clear illuminated 
object image is acquired can be offered by having prepared the protection-from-light member which prevents that an ambient 
light reflects in the front face of the above-mentioned reflective member towards an observer. 

[0071] The front lighting system according to claim 27 is characterized by having further a compensation means to arrange 
the direction of outgoing radiation of the outgoing radiation light from the flat part in the 2nd outgoing radiation side, and the 
outgoing radiation light from a ramp in the configuration according to claim 1. 

[0072] Outgoing radiation of the reflected light from the illuminated object which carried out incidence from the 1st outgoing 
radiation side to the transparent material since it was formed stair-like by which, as for the 2nd outgoing radiation side, the 
flat part and the ramp have been arranged by turns will be carried out in the mutually different direction from each of the flat 
part of the 2nd outgoing radiation side, and a ramp, and it has a possibility of inviting a blot and dotage of the image of an 
illuminated object. For this reason, it becomes possible to obtain the clear image of an illuminated object by having a 
compensation means to arrange the direction of outgoing radiation of the outgoing radiation light from the flat part of the 2nd 
outgoing radiation side, and the outgoing radiation light from a ramp. 

[0073] While the above-mentioned compensation means is equipped with the 1st front face which counters the 2nd outgoing 
radiation side of a transparent material, and the 2nd front face which counters the 1st front face of the above in a configuration 
according to claim 27, a front lighting system according to claim 28 the 1st front face of a compensation means - the ramp of 
the 2nd outgoing radiation side of a transparent material, and abbreviation ~ with an parallel inclined plane the flat part of the 
outgoing radiation side of the above 2nd, and abbreviation - it is formed stair-like and the 2nd front face of the 
above-mentioned compensation means is characterized by the thing which an parallel flat side is arranged by turns and carries 
out the complementation to the outgoing radiation side of the above 2nd and which is arranged at the 1st outgoing radiation 
side of a transparent material, and abbreviation parallel. 

[0074] According to the above-mentioned configuration, it reflects by the illuminated object, and as again shown in return and 
drawing 2 1 inside a transparent material from the outgoing radiation side of the above 1st, outgoing radiation of the light 
which carried out outgoing radiation towards the illuminated object from the 1st outgoing radiation side of a transparent 
material is carried out in the mutually different direction from each of the flat part (21) of the 2nd outgoing radiation side, and 
a ramp (22). The 1st front face (64a) of the compensation means (64) arranged here in the location which counters the 
outgoing radiation side of the above 2nd by [ which carry out the complementation to the 2nd outgoing radiation side of a 
transparent material ] being formed stair-like The light (69a) which carries out outgoing radiation from a flat part (21) turns 
into light (68band69b) which carries out incidence to the inclined plane of the 1st front face and which carries out outgoing 
radiation in the almost equal direction, and carries out outgoing radiation of the light (68a) which carries out incidence to the 
flat side of the 1st front face of a compensation means and which carries out outgoing radiation from a ramp (22) from the 2nd 
front face. Thus, it becomes possible by arranging the direction of outgoing radiation of the outgoing radiation light from a 
flat part, and the direction of outgoing radiation of the outgoing radiation light from a ramp to acquire a clear illuminated 
object image without a blot or dotage. 

[0075] It is characterized by a front lighting system according to claim 29 having the refractive index from which the field as 
for which the outgoing radiation light from the ramp of the 2nd outgoing radiation side mainly carries out incidence, and the 
field the outgoing radiation light from the flat part of the 2nd outgoing radiation side mainly carries out [ a field ] incidence 
differ mutually in the above-mentioned compensation means in a configuration according to claim 27. 
[0076] With the above-mentioned configuration, the direction of outgoing radiation from each of a ramp and a flat part is 
arranged by compensation means to have the refractive index from which the field as for which the outgoing radiation light 
from a ramp mainly carries out incidence, and the field the outgoing radiation light from a flat part mainly carries out [ a field 
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1 incidence differ mutually. Consequently, it becomes possible to offer the front lighting system with which a clear illuminated 
object image without a blot or dotage is acquired. 

"[0077] A front lighting system according to claim 30 is characterized by preparing a diffraction component in the field as for 
which the outgoing radiation light from the ramp of the 2nd outgoing radiation side mainly carries out incidence in the 
above-mentioned compensation means in a configuration according to claim 27. 

[0078] With the above-mentioned configuration, the direction of outgoing radiation from each of a ramp and a flat part is 
arranged by having prepared the diffraction component in the field as for which the outgoing radiation light from a ramp 
mainly carries out incidence. Consequently, the front lighting system with which a clear illuminated object image without a 
blot or dotage is acquired is realized. 

[0079] A front lighting system according to claim 3 1 is characterized by preparing a protection-from-light member in the field 
as for which the outgoing radiation light from the ramp of the 2nd outgoing radiation side mainly carries out incidence in the 
above-mentioned compensation means in a configuration according to claim 27. 

[0080] With the above-mentioned configuration, the light which carries out outgoing radiation from the 2nd outgoing 
radiation side of a transparent material turns into only outgoing radiation light from a flat part by having prepared the 
protection-from-light member which does not make light penetrate in the field as for which the outgoing radiation light from a 
ramp mainly carries out incidence. The front lighting system with which a clear illuminated object image without a blot or 
dotage is acquired by this is realized. 

[0081] A front lighting system according to claim 32 is characterized by having further the optical control means which 
restricts the breadth of the light from the light source between the light source and plane of incidence in a configuration 
according to claim 1 . 

[0082] Although it reflects mainly in the ramp of the 2nd outgoing radiation side, in order to lessen the component which 
leaks to the transparent material exterior, without carrying out total reflection in a ramp, as for the light from the light source, 
it is desirable to give a certain amount of directivity to light from the light source, and to lessen the component which carries 
out incidence to the above-mentioned ramp at an include angle smaller than a critical angle. For this reason, while the leakage 
light of the above-mentioned configuration from a ramp decreases and its utilization effectiveness of light improves further by 
having had the optical control means which restricts the breadth of the light from the light source, a blot and dotage of the 
image of an illuminated object are prevented. Consequently, the front lighting system as the surface light source with which a 
bright and clear illuminated object image is acquired is realized. 

[0083] It is characterized by a front lighting system according to claim 33 restricting the breadth of the light from the light 
source to the range in which the incident angle of the light in which an optical control means carries out direct incidence from 
plane of incidence to the ramp of the 2nd outgoing radiation side becomes larger than a critical angle in a configuration 
according to claim 32. 

[0084] According to the above-mentioned configuration, when an optical control means restricts the breadth of the light from 
the light source, the component which carries out incidence by the incident angle smaller than a critical angle among the light 
which carries out direct incidence from plane of incidence to a ramp can be lost. While the leakage light from a ramp 
decreases and the utilization effectiveness of light improves further by this, a blot and dotage of the image of an illuminated 
object are prevented. Consequently, the front lighting system as the surface light source with which a bright and clear 
illuminated object image is acquired is realized. 

[0085] In the front lighting system used equipping a front lighting system according to claim 34 with the light source and a 
transparent material, and arranging ahead of an illuminated object the front face where the above-mentioned transparent 
material counters plane base and above-mentioned base, and the plane of incidence in which the light from the light source 
carries out incidence ~ having - the above-mentioned front face - a base ~ receiving ~ abbreviation ~ it is characterized by 
the thing by which the parallel flat part and the ramp which inclined in this direction to the above-mentioned flat part have 
been arranged by turns and which is formed stair-like. 

[0086] According to the above-mentioned configuration, the front face of a transparent material is formed in the shape of [ by 
which the ramp and the flat part have been arranged by turns ] a stairway. Thereby, in the front lighting system of this 
invention, the component of the light which advances to parallel at a flat part does not leak out of a transparent material, and it 
reflects by the ramp, and irradiates to an illuminated object. So, the utilization effectiveness of light source light improves as 
compared with the conventional configuration which has the transparent material formed in abbreviation plate-like. 
Consequently, a bright front lighting system is realized. 

[0087] The sum of the pitch of a flat part and the pitch of a ramp by which the front lighting system according to claim 35 is 
formed in the above-mentioned transparent material in the configuration according to claim 1 is characterized by following on 
keeping away from the above-mentioned plane of incidence, and being small. 

[0088] Since according to the above-mentioned configuration the sum of the pitch of a flat part and the pitch of a ramp 
follows on keeping away from the light source and is small, the number per unit area of the above-mentioned ramp will follow 
on keeping away from the light source, and will increase. The brightness in the front face of an illuminated object improves 
with the increment in this ramp as the location which keeps away from the light source. Usually, since brightness tends to fall 
like a location distant from the light source, with the above-mentioned configuration, phase murder and the light from the light 
source can be efficiently led to the whole illuminated object for lowering of the brightness of the illuminated object by 
keeping away from the light source by the increment in this ramp by whenever [ angle-of-elevation ]. Consequently, the 
luminance distribution in the front face of an illuminated object can be equalized. 
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[0089J A reflective mold liquid crystal display according to claim 36 is characterized by having arranged the front lighting 
* system according to claim 1 in the front face of the above-mentioned reflective mold liquid crystal device while it is equipped 
with the reflective mold liquid crystal device which has a reflecting plate. 

[0090] While using it where a front lighting system is switched off when there is sufficient amount of ambient lights like the 
outdoors in the daytime by this, when sufficient amount of ambient lights is not obtained, a front lighting system can be turned 
on and used. Consequently, it is not concerned with a perimeter environment but it becomes possible to offer the reflective 
mold liquid crystal display which can realize an always bright high-definition display. 

[0091] In a configuration according to claim 36, a reflective mold liquid crystal device is equipped with the scanning line, and 
a reflective mold liquid crystal display according to claim 37 has the pitch of the above-mentioned scanning line, and the 
almost equal pitch of the flat part in the 2nd outgoing radiation side of a front lighting system, and is characterized by 
arranging the flat part above the scanning line. 

[0092] According to the above-mentioned configuration, a flat part can be arranged on the pixel field where a display is 
actually performed by the liquid crystal device. Consequently, since the reflected light from a pixel field carries out incidence 
without futility to a flat part, the utilization effectiveness of light improves further and becomes possible [ offering the 
reflective mold liquid crystal display which can realize a high-definition display ]. 

[0093] In a configuration according to claim 36, a reflective mold liquid crystal device is equipped with the scanning line, and 
a reflective mold liquid crystal display according to claim 38 is characterized by the sum of the pitch of a flat part and the 
pitch of a ramp in the 2nd outgoing radiation side of a front lighting system being smaller than the pitch of the 
above-mentioned scanning line. 

[0094] According to the above-mentioned configuration, since the sum of the pitch of the above-mentioned flat part and a 
ramp is smaller than the sum of the pitch of the scanning line, the pitch of the ramp of a front lighting system and the pitch of 
the black matrix currently formed in the perimeter of the pixel of a reflective mold liquid crystal device will shift. 
Consequently, since generating of the Moire fringe by interference with a black matrix and a ramp can be controlled, the 
display grace of the reflective mold liquid crystal display obtained can be raised. 

[0095] In a configuration according to claim 36, a reflective mold liquid crystal device is equipped with the scanning line, and 
a reflective mold liquid crystal display according to claim 39 is characterized by the sum of the pitch of a flat part and the 
pitch of a ramp in the 2nd outgoing radiation side of a front lighting system being larger than the pitch of the above-mentioned 
scanning line. 

[0096] According to the above-mentioned configuration, the pitch of the ramp of a front lighting system and the pitch of the 
black matrix currently formed in the perimeter of the pixel of a reflective mold liquid crystal device will shift. Consequently, 
since generating of the Moire fringe by interference with a black matrix and a ramp can be controlled, the display grace of the 
reflective mold liquid crystal display obtained can be raised. 

[0097] A reflective mold liquid crystal display according to claim 40 is characterized by equipping the above-mentioned 
reflective mold liquid crystal device with the reflecting plate which has the concavo-convex section on a front face in a 
configuration given in any 1 term of claims 36-39. 

[0098] According to the above-mentioned configuration, since the reflecting plate has the concavo-convex section, incident 
light is diffused, without affecting the orientation of a liquid crystal molecule, and the eel thickness of a liquid crystal device. 
Therefore, it becomes observable [ an image ] even if light carries out incidence from other than the direction of regular 
reflection. 

[0099] In a configuration according to claim 40, the above-mentioned reflecting plate is the reflector which served as the 
liquid crystal actuation electrode which drives the liquid crystal layer of a reflective mold liquid crystal device, and a 
reflective mold liquid crystal display according to claim 41 is characterized by adjoining this liquid crystal layer and being 
prepared. 

[0100] According to the above-mentioned configuration, as compared with the case where a reflecting plate adjoins a liquid 
crystal layer and is not formed, generating of the parallax by the electrode substrate which constitutes a reflective mold liquid 
crystal device is cancelable. Therefore, double projection of an image can be controlled in the reflective mold liquid crystal 
display obtained. Furthermore, since the reflecting plate serves as the liquid crystal actuation electrode, the configuration of a 
reflective mold liquid crystal display can also be simplified. 

[0101] The reflective mold liquid crystal display according to claim 42 is characterized by forming a front lighting system 
free [ closing motion ] to a reflective mold liquid crystal device in the configuration according to claim 36. 
[0102] When it is used where a front lighting system is put on a liquid crystal device, when this reflective mold liquid crystal 
display is used according to the above-mentioned configuration, where a front lighting system is turned on, and you do not 
need a front lighting system, it can use it, where a front lighting system is opened to a liquid crystal device. Thereby, when 
you do not need a front lighting system, it becomes possible to offer the reflective mold liquid crystal display which the 
incidence of an ambient light is not barred by the front lighting system, and can realize an always bright display. 
[0103] A reflective mold liquid crystal display according to claim 43 is a reflective mold liquid crystal display which 
equipped with the front lighting system according to claim 27 the front face of the reflective mold liquid crystal device which 
has a reflecting plate, and while having flexibility to a predetermined pressure, the above-mentioned compensation means It is 
characterized by establishing the location detection means of the couple which detects the location where the pressure was 
applied by contacting mutually each of the above-mentioned compensation means and the 2nd outgoing radiation side. 
[0104] With the above-mentioned configuration, a front lighting system functions as the so-called touch panel. That is, if a 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cg 

location with the front face of a compensation means is pressed, for example with a pen etc., when a compensation means 
bends, the location detection means of a couple formed in a compensation means and the 2nd outgoing radiation side, 
respectively will contact mutually in an above location. If the above-mentioned location detection means recognizes this 
location as a coordinate, the reflective mold liquid crystal display in which a pen input is possible will be realized to the 
content displayed on the liquid crystal device. 

[0105] In a configuration according to claim 43, including the transparent electrode with which the reflective mold liquid 
crystal device was equipped with the scanning line, and the above-mentioned location detection means was formed in the flat 
part of the 2nd outgoing radiation side, a reflective mold liquid crystal display according to claim 44 has the pitch of the 
above-mentioned scanning line, and the almost equal pitch of the above-mentioned transparent electrode, and is characterized 
by arranging the transparent electrode above the scanning line. 

[0106] With the above-mentioned configuration, the transparent electrode of a location detection means can be arranged on 
the pixel field where a display is actually performed by the liquid crystal device. Consequently, the resolution of a touch panel 
and the resolution of a liquid crystal device become almost equal. It is effective in the sense of togetherness of the input image 
and display image at the time of inputting by the touch panel improving by this. 
[0107] 

[Embodiment of the Invention] 

[Gestalt 1 of operation] It will be as follows if one gestalt of operation of this invention is explained based on drawing I 
thru/or drawing 7 . 

[0108] The reflective mold LCD concerning the gestalt of this operation is the configuration which equipped the front face of 
the reflective mold liquid crystal cell 10 (reflective mold liquid crystal device) with the front light 20 (front lighting system), 
as shown in drawing 1 . 

[0109] The front light 20 is mainly constituted by the light source 26 and the transparent material 24. The light source 26 is a 
linear light source of for example, fluorescence tubing etc., and is arranged along the side face (plane of incidence 25) of a 
transparent material 24. As for the transparent material 24, the interface 28 (1st outgoing radiation side) by the side of a liquid 
crystal cell 10 is formed evenly. On the other hand, in the transparent material 24, the ramp 22 which inclined at the fixed 
include angle in this direction is arranged by turns to the flat part 21 formed in an interface 28, parallel, or abbreviation 
parallel, and a flat part 21, and the above-mentioned interface 28 and the interface 23 (2nd outgoing radiation side) which 
counters are formed, namely,, so that from drawing 1 and a transparent mat erial 24J ceeps away from the light source 26 in the 
cross section which makes the longitudinal direction of the light source 26 a normal -- the bottom --**** — it dies - it is 
formed stair-like. 

[01 10] A ramp 22 acts mainly as a field which turns the light from the light source 26 to an interface 28, and is reflected. On 
the other hand, a flat part 22 acts as a field which makes this reflected light penetrate to an observer side, mainly when the 
illumination light from a front light 20 has returned from the liquid crystal cell 10 as the reflected light. 
[0111] Here, the configuration of a transparent mat erial 24 isj urther explained to a detail, referring to drawing 2 (a) thru/or 
(c). The side elevation where the top view where drawing 2 (a) looked at the transparent material 24 from the direction upper 
part of a normal of a flat part 21, and drawing 2 (b) looked at the transparent material 24 from [ of plane of incidence 25 ] the 
normal, and drawing 2 (c) are the sectional views which cut the transparent material 24 in respect of being vertical to the both 
sides of plane of incidence 25 and an interface 28. 

[0112] a transparent material 24 - for example, PMMA fpolymethylmetac rvlate^ etc. — it can use and can form with injection 
molding. The transparent material 24 concerning this operation gestalt may be thickness hi =2. 0mm of width of face of W= 
1 10.0mm, die length of L= 80.0mm, and plane-of-incidence 25 part, and width-of-face wl =1.9mm of a flat part 21. 
Moreover, it is the width of face w2 of a ramp 22 by considering as the tilt angle of alpha= 30 degrees of the ramp 22 to level 
difference h2 =50micrometer of a ramp 22, and a flat part 21. It is about 87 micrometers. 

[0113] By forming the transparent material 24 stair-like, a front light 20 has the following advantage. First, if the flat part 21 
is thoroughly formed in parallel to the interface 28 when it sees from [ of plane of incidence 25 ] a normal as shown in 
drawing 2 (b), this flat part 2 1 will not be checked by looking but only a ramp 22 will be checked by looking. That is, total of 
the projection to the plane of incidence 25 of a ramp 22 is equal to plane of incidence 25. 

[01 14] In such a case, direct incidence of all the components vertical to plane of incidence 25 among the light source light 
which carried out incidence from plane of incidence 25 is carried out to a ramp 22, and they are reflected towards an interface 
28. The problem that a lot of light will carry out outgoing radiation to the transparent material exterior from the field which 
counters plane of incidence which is seen by the conventional front light system mentioned above by this is not generated. 
That is, the utilization effectiveness of a front light 20 of light improves by having had the stair-like transparent material 24 
more nearly substantially than the conventional configuration. 

[0115] Next, the configuration and its manufacture approach of a liquid crystal cell 10 are explained. A liquid crystal cell 10 
is the configuration in which electrode substrate 1 la and 1 lb of a couple pinched the liquid crystal layer 12 fundamentally, as 
shown in drawing 1 . Transparent electrode 15a (scanning line) is prepared on glass substrate 14a which has light transmission 
nature, liquid crystal orientation film 16a is formed, and electrode substrate 1 la becomes so that this transparent electrode 15a 
may be covered. 

[0116] The above-mentioned glass substrate 14a is realized by the glass substrate (trade name: 7059) for example, by 
Corning, Inc. Transparent electrode 15a is made from ITO (Indium Tin Oxide). Liquid crystal orientation film 16a applies the 
orientation film ingredient (trade name: AL-4552) for example, by Japan Synthetic Rubber Co., Ltd. by the spin coater on 
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glass.substrate 14a in which transparent electrode 15a was formed, and is created by performing rubbing processing as 
orientation processing. 

[0117] Electrode substrate 1 lb as well as the above-mentioned electrode substrate 1 la is created by carrying out the 
laminating of glass substrate 14b, transparent electrode 15b, and the liquid crystal orientation film 16b one by one. In 
addition, an insulator layer etc. may be formed to electrode substrate 1 la and 1 lb if needed. 

[0118] Electrode substrate 1 la and 1 lb are arranged so that the direction of rubbing processing may become parallel and the 
reverse sense (the so-called anti-parallel), and is stuck using adhesives so that liquid crystal orientation film 16a and 16b may 
counter. At this time, the opening is formed at uniform spacing between electrode substrate 1 la and 1 lb by having sprinkled 
beforehand the glass bead spacer (not shown) with a particle size of 4.5 micrometers. 

[01 19] The liquid crystal layer 12 is formed in this opening by introducing liquid crystal by the vacuum deairing. In addition, 
as an ingredient of the liquid crystal layer 12, the liquid crystal ingredient (trade name: ZLI-3926) by Merck Co. can be used, 
for example. In addition, deltan of this liquid crystal ingredient is 0.2030. However, a liquid crystal ingredient is not restricted 
to this and can use various liquid crystal. 

[0120] Furthermore, as a reflecting plate 17, while pasting up with the adhesives of an epoxy system, the polarizing plate 18 
with which the polarization shaft was set as the outside surface of glass substrate 14a so that the direction of orientation of the 
liquid crystal of the liquid crystal layer 12 and 45 degrees might be made is installed in the outside surface of glass substrate 
14b for the aluminum plate which performed hairline processing. 

[0121] According to the above process, the liquid crystal cell 10 of a reflective mold is manufactured. The reflective mold 
LCD with a front lighting system is manufactured by combining a front light 20 with this liquid crystal cell 10 as follows. 
First, the laminating of the transparent material 24 is carried out on the polarizing plate 18 of a liquid crystal cell 10. In 
addition, between the polarizing plate 18 of a liquid crystal cell 10, and the transparent material 24, the opening 29 is formed 
by uniform thickness almost equal to the particle size of this spacer by sprinkling a spacer (not shown) with a particle size of 
50 micrometers beforehand. That is, optically, the interface 28 of a transparent material 24 is equivalent to the interface of 
PMMA and an air space. In addition, since this opening 29 has about about 100 times [ of the wavelength of light ] thickness, 
generating of interference by the opening 29 etc. is suppressed. 

[0122] Next, fluorescence tubing is installed as the light source 26, and the light source 26 and plane of incidence 25 are 
surrounded with a reflecting mirror 27 (condensing means) so that the plane of incidence 25 of a transparent material 24 may 
be countered. A reflecting mirror 27 makes only plane of incidence 25 condense the light from the light source 26. In 
addition, as a reflecting mirror 27, an aluminium tape etc. can be used, for example. According to the above process, the 
reflective mold LCD equipped with the front light 20 as supplemental lighting is completed. 

[0123] This reflective mold LCD can be used in the reflective mode which switched off the front light 20, when it is used in 
the lighting mode which turned on the front light 20 when an ambient light was inadequate and sufficient ambient light is 
obtained. 

[0124] Here, the principle of operation of a front light 20 is explained, referring to drawing 3 (a) thru/or (c). As mentioned 
above, a transparent material 24 has total of the projection of the ramp 22 to plane of incidence 25 equal to plane of incidence 
25. For this reason, it is reflected by the ramp 22 and a component vertical to plane of incidence 25 among the incident light 
from the light source 26 is outputted towards the liquid crystal cell 10 which is not illustrated from an interface 28 into 
drawing 3 (a), as shown in drawing 3 (a). 

[0125] Moreover, as shown in drawing 3 (b), the component which carries out incidence to an interface 23 first among the 
incident light from the light source 26 is classified into two kinds according to the behavior within a transparent material 24. 
One is a light which carries out direct incidence to a ramp 22, is reflected in it, and is set to output light 3 lb to a liquid crystal 
cell 10 like optical 31a shown in drawing 3 (b). The second is a light which spreads the inside of a transparent material 24 like 
optical 32a shown in drawing 3 (b), carrying out total reflection between a flat part 21 and an interface 28, reaches to a ramp 
22, is eventually reflected in it, and is set to output light 32b. 

[0126] Moreover, as shown in drawing 3 (c), it spreads the inside of a transparent material 24, carrying out total reflection of 
the component which carries out incidence to an interface 28 first among the incident light from the light source 26 between 
the flat parts 21 of an interface 28 and an interface 23, and eventually, it reaches to a ramp 22, and is reflected in it, and it 
outputs it to it towards a liquid crystal cell 10 from an interface 28. 

[0127] It is reflected by the ramp 22 and outgoing radiation of almost all the components of the incident light from the light 
source 26 to a transparent material 24 is carried out to a liquid crystal cell 10 through an interface 28 so that the above 
explanation may show. That is, byh&riagimd the transparent material 24 with the stair-like interface 23, the front light 20 of 
this operation gestalt has very little loss of the light from the light source 26, and its utilization effectiveness of light source 
light is improving. 

[0128] Next, condition 1.-3. of the ramp 22 for raising the utilization effectiveness of light source light further or a flat part 21 
is explained. 

[0129] 1. In a transparent material 24, the ramp 22 of an interface 23 functions mainly as a reflector in which the incident 
light from the light source 26 is reflected about a ramp 22. On the other hand, the flat part 21 of an interface 23 functions as a 
transparency side which penetrates the light reflected mainly with the reflecting plate 17 formed in the tooth back of a liquid 
crystal cell 10, and an ambient light. 

[0130] The following conditions need to be fulfilled in order for the incident light from the light source 26 to carry out total 
reflection by the ramp 22. That is, when an incident angle is beyond a critical angle, total reflection of the light which carried 
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r out incidence to the field (interface) where the matter which has a different refractive index touches is carried out by the 
, interface. For this reason, in order for the light which carries out incidence to a ramp 22 to carry out total reflection by the 
ramp 22, it is. thetal >=thetac =arcsin (n2 / nl) ... (formula 2) 

Incident angle theta 1 come out of and expressed What is necessary is just to carry out incidence to a ramp 22. 
[0131] however, the above-mentioned formula 2 -- setting -- theta 1 : The incident angle to a ramp 22, and nl : Refractive 
index n2 of a transparent material 24 : Refractive-index thetac of the matter which touches a transparent material 24 in a ramp 
22 : the critical angle of a ramp 22 — it comes out. 

[0132] As mentioned above, incident angle theta 1 of the light to a ramp 22 If a ramp 22 is formed so that a formula 2 may be 
filled, the leakage of the light from a ramp 22 to the exterior of a transparent material 24 is controlled, and the utilization 
effectiveness of light can be raised further. 

[0133] 2. Although it said previously that a flat part 21 is the field which makes light mainly penetrate about the flat part 21, 
as a light which penetrates a flat part 21, ambient-light ** in the case of using it in the reflected light from the (b) liquid 
crystal cell 10 and (b) reflective mode exists. 

[0134] Although outgoing radiation of it is carried out from an interface 23 to an observer side after modulating the light in 
the liquid crystal layer 12 of a liquid crystal cell 10, being reflected with a reflecting plate 17 and carrying out incidence of 
the output light of the above-mentioned (b) to a transparent material 24 again, it is outputted mainly from a flat part 21 at this 
time. In addition, the light reflected with a reflecting plate 17 turns into the diffused light. In order for reflecting in a flat part 
21 to penetrate very few, as for this diffused light, it is desirable to carry out incidence to a flat part 21 below by the critical 
angle. Although a critical angle changes with the refractive indexes of a transparent material 24, when PMMA is used as an 
ingredient of a transparent material 24, it is around about 42 degrees. That is, as for the output lighTffonTalTquid crystal cell 
10, it is desirable to carry out incidence to the flat part 21 of a transparent material 24 at about 40 degrees or less. 
[0135] Moreover, a flat part 21 may not necessarily be parallel to an interface 28. It depends for the incident angle to a flat 
part 21 also on the dispersion range of the light in a reflecting plate 17. For this reason, to the normal of a reflecting plate 17, 
if it takes into consideration also about the property of a reflecting plate 17, as shown in drawing 4 , supposing the main range 
on which light is scattered in a reflecting plate 17 is about **30 degrees, it can lessen extremely the component 33 of light 
reflected in delta by less than about ** 10 degrees, then the flat part 21 whenever [ to the reflecting plate 17 of a flat part 21 / 
tilt-angle ]. In addition, by drawing 4 , in order to make it intelligible that the flat part 21 inclines to an interface 28, it was 
shown whenever [ tilt-angle ] more greatly than the desirable range of the above [ delta ]. 

[0136] Thus, if the flat part 21 is formed with parallel or the inclination of less than **10 degrees to the interface 28, since 
incidence of the incident light from the light source 26 is carried out to a flat part 21 by the bigger incident angle than the 
incident angle to a ramp 22, the light which carries out incidence to a flat part 21 cannot leak from the light source 26 to the 
exterior easily, and its amount of light reflected by the flat part 21 will increase. Thereby, the loss of light source light is 
suppressed. 

[0137] Furthermore, if the ambient light in the case of using it in the reflective mode of the above-mentioned (b) is taken into 
consideration, when using this reflective mold LCD in the reflective mode which switched off the front light 20, in order to 
incorporate sufficient ambient light to a liquid crystal cell 10, as the area of a flat part 21 is large, it is more desirable. 
[0138] 3. About arrangement with the ramp 22 of the arrangement interface 23 of the ramp 22 and flat part 21 in an interface 
23, and a flat part 21, when the (a) user looks at the reflective mold LCD from an interface 23 side, two conditions of thing ** 
with large total of the projection of the ramp 22 to that the area of a flat part 21 is large and the (b) plane of incidence 25 and 
total of the projection of a flat part 21 small [ the area of a ramp 22 is small, and ] are important. 

[0139] Total of the projection of the flat part 21 of the conditions 28 of the above (a), i.e., an interface, means that it is larger 
than total of the projection of a ramp 22. The magnitude of the projection of the ramp 22 to an interface 28 is decided by the 
tilt angle alpha to the interface 28 of a ramp 22 shown in drawing 2 (c). Therefore, it is possible by adjusting the magnitude of 
the tilt angle alpha to make very small area of the ramp 22 seen from the user compared with the area of a flat part 21 . 
[0140] Furthermore, by the scanning line of a liquid crystal cell 10 extracting the pitch of a ramp 22 and a flat part 21, or 
doubling with a bus line, a flat part 21 can be arranged on [ whole ] the field where a display is actually performed by the 
liquid crystal cell 10, and the utilization effectiveness of light improves further. 

[0141] As mentioned above, the conditions of the above (b) mean that it is desirable that only the ramp 22 of an interface 23 
is checked by looking when plane of incidence 25 is seen from a normal, in order to use the incident light from the light 
source 26 effectively. 

[0142] Next, the measurement result of the illumination-light reinforcement of a front light 20 is explained. In order to 
measure the illumination-light reinforcement of a front light 20, system of measurement as shown in drawing 5 was used. That 
is, the direction of a normal of the interface 28 of a front light 20 was made into 0 degree, and the optical reinforcement in the 
range of 0 to **90 degrees was measured with the detector 34. 

[0143] This result is shown in drawing 6 . In a front light 20, it turns out that outgoing radiation of the light which carried out 
incidence from the light source 26 to the transparent material 24 through plane of incidence 25 is carried out by the operation 
of a transparent material 24 in the direction of an abbreviation normal of an interface 28 so that clearly from drawing 6 . That 
is, a front light 20 can carry out incidence of the light from the light source 26 arranged on the side face of a transparent 
material 24 to an abbreviation perpendicular to a liquid crystal cell 10, and functions as bright supplemental lighting. 
[0144] Furthermore, the reflective mold LCD of this operation gestalt has the advantage that a brighter display is possible, as 
compared with a spontaneous light [, such as the transparency molds LCD, CRT, and PDP, ] type display. Namely, as shown 
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_ in drawing 7 (a), as for optical 36a from the spontaneous light type display 35, a travelling direction serves as reverse sense to 
k an ambient light 37. For this reason, component 36b which deducted the ambient light 37 from optical 36a is recognized by 
the observer. 

[0145] On the other hand, in the reflective mold LCD of this operation gestalt, when using it in lighting mode, as shown in 
drawing 7 (b), fill-in flash 39a from a front light 20 and an ambient light 37 are reflected with the reflecting plate (not shown) 
of a liquid crystal cell 10, and component 39b equivalent to the sum of fill-in flash 39a and an ambient light 37 is recognized 
by the observer. Thereby, a brighter display is realized not only in a dark location but in a bright location like the outdoors in 
the daytime. 

[0146] As mentioned above, when the front light 20 was equipped with the stair-like transparent material 24, the utilization 
effectiveness of the configuration concerning the gestalt of this operation of the light by which outgoing radiation is carried 
out from the light source 26 is improving. Thereby, when an ambient light is not enough, it becomes possible to be able to 
give sufficient illumination light for a liquid crystal cell 10, and not to be based on a perimeter environment, but to offer the 
reflective mold LCD in which an always bright display is possible. 

[0147] [Gestalt 2 of operation] It will be as follows if other operation gestalten of this invention are explained based on 
drawing 8 thru/or drawing 1 1 . In addition, the same sign is appended to the configuration explained with the gestalt 1 of the 
above-mentioned operation, and the configuration which has the same function, and the explanation is omitted. 
[0148] It is characterized by equipping the reflective mold LCD concerning the gestalt of this operation with the front light 
system 51 constituted by the front light 20 (the 1st transparent material) explained to the front face of a liquid crystal cell 10 
with the gestalt 1 of operation, and the 2nd transparent material 40 of a wedge action die, as shown in drawing 8 . 
[0149] The 2nd transparent material 40 of the above is arranged between the transparent material 24 of a front light 20, and a 
liquid crystal cell 10, and has the parallel base 42 to the parallel slant face 41 and the front face of a liquid crystal cell 10 to 
the interface 28 of a transparent material 24. As shown in drawing 9 (a), as for the tilt angle of the slant face 4 1 to a base 42, it 
is desirable to design so that the line 49 which connects the part of each other which a ramp 22 and a flat part 2 1 touch in the 
shape of a ridge in the interface 23 of a transparent material 24 may become a base 42 and parallel. 
[0150] Moreover, as for the 2nd transparent material 40, it is desirable to form with the transparent material 24 which is the 
1st transparent material, and construction material with an equal refractive index at least. Needless to say, the 2nd transparent 
material 40 may be formed with the completely same construction material as a transparent material 24. Moreover, a 
production process can be simplified, if a transparent material 24 and the 2nd transparent material 40 are constituted so that it 
may form in one with injection molding etc. 

[0151] A spacer (not shown) with a particle size of 50 micrometers is beforehand sprinkled by the gap of a transparent 
material 24 and the 2nd transparent material 40. Thereby, the opening 43 almost equal to the particle size of the 
above-mentioned spacer is formed in the gap of a transparent material 24 and the 2nd transparent material 40. 
[0152] It is filled with the bulking agent (not shown) which makes both refractive index in agreement between the base 42 of 
the 2nd transparent material 40, and the polarizing plate 18 of a liquid crystal cell 10. Thereby, attenuation of the light by the 
echo by the interface of the 2nd transparent material 40 and a polarizing plate 18 is prevented, and loss of light source light is 
controlled further. In addition, as the above-mentioned bulking agent, UV hardenability resin or a methyl salicylate can be 
used, for example. 

[0153] Here, the effectiveness by having formed the 2nd transparent material 40 between the transparent material 24 and the 
liquid crystal cell 10 is explained. As shown in drawing 9 (b), with the configuration (gestalt 1 of operation) that the 2nd 
transparent material 40 is not formed, the distance In (the inside 11 of drawing and 12) to the interface 28 as an outgoing 
radiation side from a ramp 22 to a liquid crystal cell 10 becomes so small that the distance xn (the inside xl of drawing and 
x2) from the light source 26 becomes large. On the other hand, distance In to the base 42 of the 2nd transparent material 40 
which is an outgoing radiation side from a ramp 22 to a liquid crystal cell 10 by having had the 2nd transparent material 40 in 
the front light system 5 1 of this operation gestalt as shown in drawing 9 (a) Distance xn from the light source 26 It is not 
concerned but is almost equal. 

[0154] That is, when the 2nd transparent material 40 plays the role which makes regularity distance from the ramp 22 of a 
front light 20 to a liquid crystal cell 10, the front light system 51 acts as the surface light source which is not based on distance 
from the light source 26, but carries out outgoing radiation of the light by fixed brightness. 

[0155] The luminance distribution of the output light of the front light system 51 was measured moving a detector 44 to 
parallel to the base 42 of the 2nd transparent material 40 here, as shown in drawing 10 (a), in order to confirm the 
effectiveness by the 2nd transparent material 40. In addition, it is the measurement starting position PS near the plane of 
incidence 25. It carries out, it sets on a base 42, and is the measurement termination location PE about the most distant 
location from the light source 26. It carried out. The result of measurement is as being shown in drawing 1 1 (a). 
[0156] It measured moving a detector 44 to parallel to the interface 28 of a front light 20, as shown in drawing 10 (b), in order 
similarly to measure the luminance distribution of the output light of a configuration (gestalt 1 of operation) of that the 2nd 
transparent material 40 is not formed for the comparison. In addition, it is the measurement starting position PS near the plane 
of incidence 26. It carries out, it sets to an interface 28, and is the measurement termination location PE about the most distant 
location from the light source 26. It carried out. A measurement result is as being shown in drawing 1 1 (b). 
[0157] When the 2nd transparent material 40 is not formed so that clearly from comparing drawing 1 1 (a) and (b), as shown 
in drawing 1 1 (b) As opposed to becoming so small [ it is so large that the pitch p of the peak of brightness is close to the light 
source 26, and ] that it keeping away from the light source 26 the front light system 5 1 of this operation gestalt As shown in 
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m drawirig 1 1 (a), the pitch p of the peak of brightness is almost equal over the base 42 whole of the 2nd transparent material 40, 
- and the peak of brightness is also uniform. 

[0158] As mentioned above, the reflective mold LCD of this operation gestalt The front face of a liquid crystal cell 10 is 
equipped with the front light system 51. This front light system 51 between the transparent material 24 as the 1st transparent 
material, and a liquid crystal cell 10 By having had the 2nd transparent material 40 for making regularity distance from the 
ramp 22 of a transparent material 24 to a liquid crystal cell 10 Even when the front light system 5 1 illuminates a liquid crystal 
cell 10 uniformly and sufficient ambient light is not obtained, the effectiveness that the high-definition display which is 
brightly uniform is realized is done so. 

[01 59] [Gestalt 3 of operation] It will be as follows if the operation gestalt of further others of this invention is explained 
based on drawing 5 , drawing 12 , or drawing 14 . In addition, the same sign is appended to the configuration explained with 
the above mentioned gestalt of each operation, and the configuration which has the same function, and the explanation is 
omitted. 

[0160] The reflective mold LCD of this operation gestalt is the configuration that the front light system 52 constituted by the 
front face of a liquid crystal cell 10 by the front light 20 and the 2nd transparent material 45 has been arranged, as shown in 
drawing 12 . 

[0161] The 2nd transparent material 45 of the above is an anisotropy scattered plate which has the property which only the 
light which carried out incidence from the predetermined include-angle range is scattered, and penetrates the incident light 
from other than the above-mentioned predetermined include-angle range while being a forward-scattering plate which has the 
function to scatter the incident light from a transparent material 24 only to the method opposite side of progress, as shown in 
drawing 13 . As the 2nd transparent material 45 which fulfills such conditions, the viewing-angle control strip (trade name: 
RUMISU tee) by Sumitomo Chemical Co., Ltd. etc. is available as a commercial item, for example. 
[0162] In addition, as for the include-angle range over which the 2nd transparent material 45 scatters incident light, it is 
desirable to include thoroughly the include-angle range as for which the outgoing radiation light from a transparent material 
24 carries out incidence. Thereby, the outgoing radiation light from a transparent material 24 can be scattered without futility, 
and the utilization effectiveness of light source light can be raised. Moreover, since the 2nd transparent material 45 does not 
act on incident light from other than the above-mentioned predetermined include-angle range by being anisotropy dispersion 
which has the property in which the 2nd transparent material 45 scatters only the light which carried out incidence from the 
predetermined include-angle range, and penetrates the incident light from other than the above-mentioned predetermined 
include-angle range, it is prevented that display grace deteriorates by the unnecessary scattered light. 
[0163] A spacer (not shown) with a particle size of 50 micrometers is beforehand sprinkled by the gap of a transparent 
material 24 and the 2nd transparent material 45. Thereby, as shown in drawing 12 , the opening 46 almost equal to the particle 
size of the above-mentioned spacer is formed in the gap of a transparent material 24 and the 2nd transparent material 45. 
[0164] It is filled with the bulking agent (not shown) which makes both refractive index in agreement between the 2nd 
transparent material 45 and the polarizing plate (not shown) of a liquid crystal cell 10. Thereby, attenuation of the light by the 
echo by the interface of the 2nd transparent material 45 and a liquid crystal cell 10 is prevented, and loss of light source light 
is controlled further. 

[0165] Here, the measurement result of the illumination-light reinforcement of the front light system 52 is explained. In order 
to measure the illumination-light reinforcement of the front light system 52, the system of measurement (refer to drawing 5 ) 
used with the above mentioned gestalt 1 of operation and the same system of measurement were used. Here, the direction of a 
normal of the 2nd transparent material 45 of the front light system 52 was made into 0 degree, and the optical reinforcement 
from the field located in the liquid crystal cell 10 side of the 2nd transparent material 45 was measured with the detector 34 in 
the range of 0 to ** 90 degrees. The result of measurement is shown in drawing 14 . 

[0166] As for the front light system 52 of this operation gestalt, when the outgoing radiation light from the transparent 
material 24 as the 1st transparent material is scattered about by the 2nd transparent material 45 shows having the flat 
include-angle property as compared with the gestalt 1 of operation so that clearly from drawing 14 . 
[0167] As mentioned above, by having had the 2nd transparent material 45 over which the outgoing radiation light from a 
transparent material 24 is scattered, the luminance distribution of the light which carries out outgoing radiation to a liquid 
crystal cell 10 is equalized, and the configuration explained with this operation gestalt becomes possible [ irradiating a liquid 
crystal cell 10 uniformly ]. 

[0168] In addition, it is also possible as the 2nd transparent material 45 of the above to use a hologram etc. besides an 
anisotropy scattered plate. 

[0169] [Gestalt 4 of operation] It will be as follows if the operation gestalt of further others of this invention is explained 
based on drawing 15 thru/or drawing 19 . In addition, the same sign is appended to the configuration explained with the above 
mentioned gestalt of each operation, and the configuration which has the same function, and the explanation is omitted. 
[0170] In case the light which it was reflected by the liquid crystal cell 10, and carried out incidence to the transparent 
material 24 again penetrates an interface 23 when the interface 23 by the side of the observer of a transparent material 24 is 
formed of the ramp 22 and the flat part 21 as the gestalt 1 of the above-mentioned operation explained, a blot and dotage of an 
image may arise. 

[0171] That is, as shown in drawing 15 , output light 48a from a liquid crystal cell 10 is not necessarily only from a flat part 
21, and is penetrated also from a ramp 22 to an observer side. At this time, when outgoing radiation light 48b from a ramp 22 
and outgoing radiation light 48c from a flat part 21 carry out outgoing radiation in the mutually different direction and cross 
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to it, a blot and dotage may appear in the image which should be displayed. 

[b 1 72] In order to solve such a problem, the reflective mold LCD of this operation gestalt is the configuration that the metallic 
reflection film 47 (reflective member) which reflects light in the front face of a ramp 22 was added, in the interface 23 of a 
transparent material 24, as shown in drawing 16 . As shown in drawing 16 , the above-mentioned metallic reflection film 47 is 
not concerned with the incident angle to a ramp 22, but reflects in it all the light that carries out incidence. Thereby, the light 
which carries out outgoing radiation to an observer side turns into only light which penetrated the flat part 21 from an 
interface 23. Consequently, a clear display image without a blot or dotage can be obtained. 

[0173] Below, about an example of an approach which manufactures the above-mentioned metallic reflection film 47, the 
case of being made from aluminum is mentioned as an example, and is explained. In addition, metals, such as not only 
aluminum but silver, may be used for the ingredient of the metallic reflection film 47. 

[0174] First, as shown in drawing 17 (a), the aluminum film 61 is formed by sputtering on the whole front face of the interface 
23 of a transparent material 24. Furthermore, a photoresist 62 is applied to the front face of the aluminum film 61 as shown in 
drawing 17 (b). Next, through an exposure process, as shown in drawing 17 (c), patterning of the photoresist 62 is carried out. 
And as shown in drawing 17 (d), the aluminum film 61 is etched by using as a mask the photoresist 62 by which patterning 
was carried out. Then, by exfoliating a photoresist 62, as shown in drawing 17 (e), the metallic reflection film 47 which 
consists of aluminum is formed in the front face of the ramp 22 of an interface 23. 

[0175] As mentioned above, by having formed the metallic reflection film 47 in the front face of a ramp 22, as shown in 
drawing 16 , it is possible to take large alpha whenever [ tilt-angle / of the ramp 22 to a flat part 21]. For example, as shown 
in drawing 18 , when large alpha is taken with 60 degrees whenever [ tilt-angle ] with the configuration which does not form 
the metallic reflection film 47 in a ramp 22, it is critical angle thetac. It is set to optical 49b which optical 49a which carried 
out incidence penetrates through a ramp 22 to an observer side to a ramp 22 by the small incident angle. Since such optical 
49b degrades display grace, it is not desirable. 

[0176] On the other hand, with the configuration of this operation gestalt, even if it takes large alpha whenever [ tilt-angle ] by 
having formed the metallic reflection film 47 in the ramp 22, the light which penetrates a ramp 22 like the above-mentioned 
optical 49b does not exist, but all light is reflected in a ramp 22. 

[0177] Thus, when it sees from [ of a flat part 21 ] a normal by the ability taking large alpha whenever [ tilt-angle / of a ramp 
22 ], a ramp 22 becomes is hard to be checked by looking, and there is an advantage that improvement in display grace can be 
aimed at. 

[0178] In addition, as shown in drawing 19 , it can prevent that an ambient light will be reflected in it to an observer side if 
the laminating of the black matrix 47b (protection-from-light member) which prevents the echo of an ambient light is carried 
out to the front face of the above-mentioned metallic reflection film 47. Since degradation of the display grace by an ambient 
light reflecting in an observer side is prevented by this, it is still more desirable. 

[0179] As mentioned above, it is characterized by forming the metallic reflection film 47 for the front light 20 concerning this 
operation gestalt losing the transmitted light from a ramp 22 to an observer side in a ramp 22. Thereby, since the light which 
carries out outgoing radiation from an interface 23 to an observer side turns into only outgoing radiation light from a flat part 
21, it becomes possible [ obtaining a clear display image without a blot or dotage ] in the reflective mold LCD which 
equipped the front face of a liquid crystal cell 10 with this front light 20. 

[0180] [Gestalt 5 of operation] It will be as follows if the operation gestalt of further others of this invention is explained 
based on drawing 15 and drawing 20 thru/or drawing 22 . In addition, the same sign is appended to the configuration 
explained with the above mentioned gestalt of each operation, and the configuration which has the same function, and the 
explanation is omitted. 

[0181] It is characterized by equipping the reflective mold LCD concerning the gestalt of this operation with the front light 
system 53 constituted by the optical compensating plate 64 (compensation means) formed in the front face of a liquid crystal 
cell 10 on the interface 23 of the front light 20 explained with the gestalt 1 of operation, and this front light 20, as shown in 
drawing 20 . 

[0182] In the above-mentioned optical compensating plate 64, base 64a which is the field which counters the transparent 
material 24 of a front light 20 makes the stairway configuration which carries out the complementation to the interface 23 of a 
transparent material 24, as shown in drawing 20 . That is, the flat part 66 with the ramp [ parallel to a ramp 22 ] 65 parallel to 
a flat part 21 in the location which is formed and counters the flat part 21 of a transparent material 24 is formed in the location 
where base 64a counters the ramp 22 of a transparent material 24. On the other hand, in the optical compensating plate 64, 
surface 64b which is located in an observer side and which is a field is formed as a flat surface parallel to the interface 28 of a 
transparent material 24. 

[0183] The optical compensating plate 64 can be created with injection molding like a transparent material 24 using PMMA. 
As mentioned above, the optical compensating plate 64 and a transparent material 24 are arranged so that each ramp and flat 
part may counter, and they are pasted up through a spacer (not shown) with a particle size of about 20 micrometers, thereby - 
between base 64a of the optical compensating plate 64, and the interfaces 23 of a transparent material 24 - abbreviation - the 
air space 67 of uniform thickness will intervene. 

[0184] Thus, the following effectiveness is acquired, when the optical compensating plate 64 is formed in the front face of a 
transparent material 24 and an air space 67 exists between a transparent material 24 and the optical compensating plate 64. 
[0185] That is, though optical 48a and 48a which carried out incidence again to the transparent material 24 progress in the 
same direction in the transparent material 24 interior from a liquid crystal cell 10 as explained referring to drawing 15 in the 
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gestalt 4 of said operation, by penetrating the ramp 22 or flat part 21 of an interface 23, respectively, outgoing radiation is 
carried out in the direction which is mutually different from the interface 23 of a transparent material, and a blot and dotage of 
an image are invited. 

[0186] on the other hand, in the front light system 53 of this operation gestalt As shown in drawing 21 , optical 68a and 69a 
which carried out incidence in the same direction from the liquid crystal cell 10 to the transparent material 24 After carrying 
out outgoing radiation from a transparent material 24, as it becomes the light which progresses in the again same direction and 
is shown as optical 68band69b by being refracted by base 64a as an interface of an air space 67 and the optical compensating 
plate 64, outgoing radiation is carried out in the same direction from surface 64b of the optical compensating plate 64. 
Thereby, when it sees from an observer side, a clear image without a blot or dotage is obtained. 

[0 1 87] In addition, as shown in drawing 22 (a) other than the above-mentioned optical compensating plate 64, the optical 
compensating plate 71 formed in plate-like may be arranged in the front face of a transparent material 24. In this case, the 
above-mentioned optical compensating plate 71 is outgoing radiation angle thetaa -thetab of the light from each front face of 
field 71a and 71b to an observer side, when field 71a in which the light which carried out outgoing radiation from the ramp 22 
of a transparent material 24 carries out incidence, and field 71b the light which carried out outgoing radiation from the flat 
part 21 of a transparent material 24 carries out [ b ] incidence have a mutually different refractive index, as shown in drawing 
22 (b). It becomes almost equal. Or in order to diffract the light which penetrates this field 71a for field 71a in the same 
direction as the light which penetrates field 71b, you may form by the member (for example, diffraction component) which 
has a diffraction function. 

[0188] Or you may make it the light which carried out outgoing radiation from the ramp 22 not reach an observer side in the 
optical compensating plate 71 by forming the field as for which the light which carried out outgoing radiation from the ramp 
22 of a transparent material 24 carries out incidence by black mask 71c which interrupts light, as shown in drawing 22 (c). 
[01 89] As mentioned above, according to the configuration of this operation gestalt, the reflective mold LCD in which the 
clear display without a blot or dotage is possible is realized by the optical compensating plate 64 (or optical compensating 
plate 71) by arranging the direction of outgoing radiation of the light from each of the ramp 22 of the interface 23 of a 
transparent material 24, and a flat part 21. 

[0190] [Gestalt 6 of operation] It will be as follows if the operation gestalt of further others of this invention is explained 
based on drawing 20 , drawing 23 , or drawing 26 . In addition, the same sign is appended to the configuration explained with 
the above mentioned gestalt of each operation, and the configuration which has the same function, and the explanation is 
omitted. 

[0191] The reflective mold LCD concerning the gestalt of this operation adds a touch panel function to the front light system 
53 (refer to drawing 20 ) of the reflective mold LCD explained with the above mentioned gestalt 5 of operation. 
[0 1 92] In order to realize the above-mentioned touch panel function, as shown in drawing 23 , while the reflective mold LCD 
of this operation gestalt equips base 64a of the optical compensating plate 64 with the transparent electrode 72 which consists 
of ITO, the reflector 73 which consists of an ingredient which reflects light and has conductivity like aluminum is formed in 
the ramp 22 of a transparent material 24. The above-mentioned transparent electrode 72 and a reflector 73 constitute a 
location detection means. 

[0193] Drawing shown in the lower part of drawing 24 is a top view showing the configuration of the above-mentioned 
reflector 73 at the time of seeing from [ of the flat part 2 1 of a transparent material 24 ] a normal. As shown in drawing 24 , 
since it is prepared all over the ramp 22 of a transparent material 23, when a reflector 73 is seen from [ of the flat part 21 of a 
transparent material 24 ] a normal, it is a stripe-like. Moreover, as the transparent electrode 72 formed in the optical 
compensating plate 64 is also shown in drawing 25 , it is formed in the shape of a stripe, and a reflector 73 and a transparent 
electrode 72 intersect perpendicularly mutually, and make a matrix. 

[0194] In addition, between the reflector 73 of a transparent material 24, and the transparent electrode 72 of the optical 
compensating plate 64, the plastics bead spacer (not shown) with a particle size of about 10 micrometers is sprinkled, and the 
opening almost equal to this particle size is formed. 

[0195] This optical compensating plate 64 has flexibility, and as shown in drawing 26 , a transparent electrode 72 and a 
reflector 73 contact by being pressed with a pen 74. Recognition of the coordinate pushed with the pen 74 is performed as 
follows. As shown in drawing 25 , the coordinate of the location which the X coordinate and Y coordinate of a point of 
contact 75 were detected by each of a transparent electrode 72 and a reflector 73, and was pushed on it with the pen 74 into 
the flat surface of a touch panel by scanning a signal by line sequential can be specified. 

[0196] In addition, although the configuration which formed the stripe-like transparent electrode 72 in the optical 
compensating plate 64 was mentioned as the example and explained, a transparent electrode may be formed all over base 64a 
of the optical compensating plate 64 here. However, there is an advantage that it is [ the utilization effectiveness of light ] 
higher to form a transparent electrode 72 in the shape of a stripe, as mentioned above. 

[0197] As mentioned above, according to the configuration of this operation gestalt, since the optical compensating plate 64 
functions as a touch panel, it becomes possible to offer the reflective mold LCD in which a pen input is possible to the content 
displayed on the liquid crystal cell 10. 

[0198] [Gestalt 7 of operation] It will be as follows if the operation gestalt of further others of this invention is explained 
based on drawing 27 thru/or drawing 30 . In addition, the same sign is appended to the configuration explained with the above 
mentioned gestalt of each operation, and the configuration which has the same function, and the explanation is omitted. 
[0199] Further in addition to the configuration explained with the above mentioned gestalt 1 of operation, the front light with 
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Avhich the reflective mold LCD concerning the gestalt of this operation is equipped is characterized by having the prism sheet 
81 and the diffusion plate 82 as an optical control means for controlling the angle of divergence of the light which carries out 
incidence from the light source 26 to plane of incidence 25 between the light source 26 and the plane of incidence 25 of a 
transparent material 24, as shown in drawing 27 . In addition, the vertical angle of the prism of the prism sheet 8 1 is made into 
100 degrees here. Moreover, between the transparent material 24 and the polarizing plate 18 of a liquid crystal cell 10, the 
bulkingagent 84 for easing a refractive-index difference is introduced. — f . 
[0200]^^oughlbr example, fluorescence tubing realizes, the ligfit source 26 does not necessarily have directivity and 
generates especially the output light from fluorescence tubing at random. For this reason, the light which carries out incidence 
at a larger include angle than a critical angle to the ramp 22 of a transparent material 24 exists, and there is a possibility of 
becoming the leakage light from a ramp 22 and causing deterioration of display grace. 

[0201] If ittak^s into consideration that the refractive index of PMMA suitably used as an ingredient of a transparent material 
24 is aboui 1.5, as for the light below a critical angle (about 42 degrees), the incident angle to a ramp 22 will serve as leakage 
light. What is necessary is just to control beforehand the angle of divergence of the output light from the light source 26 so 
that the incident light used as a part for leakage Mitsunari does not carry out incidence to a transparent material 24 in order to 
lose such a leakage light. 

[0202] Here, as shown in drawing 28 , the tilt angle of the ramp 22 to an interface 28 is set to alpha. In addition, for 
convenience, physical relationship of the ramp 22 in a transparent material 24 of explanation, an interface 28, and plane of 
incidence 25 is not extracted, it is not shown, and, as for drawing 28 , the transparent material 24 is not necessarily making 
such a configuration actually. 

[0203] Moreover, the angle of divergence of the light which carries out incidence from the plane of incidence 25 of a 

transparent material 24 is set to **beta, and it is thetac about the critical angle of a ramp 22. When it carries out, the incident 

angle theta to the ramp 22 of the above-mentioned light is expressed with theta= 90 degree-alpha-beta. 

[0204] Therefore, conditions for the light which carried out incidence from plane of incidence 25 to the ramp 22 not to 

penetrate a ramp 22 are thetac <theta= 90-degree-alpha-beta (thetac+alpha), i.e., beta< 90 degree-. ... (formula 3) 

It is come out and expressed. 

[0205] In addition, the tilt angle alpha of a ramp 22 is made into 10 degrees with this operation gestalt. This and critical angle 
thetac From it being 42 degrees, beta< 38 degrees is drawn based on the above-mentioned formula 3. 
[0206] The output light from the light source 26 is once diffused with the diffusion plate 82, and carries out incidence to the 
prism sheet 81. The prism sheet 81 has the function which condenses the diffused light in the specific include-angle range, 
and when the vertical angle of prism is 100 degrees, it makes the diffused light condense to include-angle within the limits of 
about **40 degrees, as shown in drawing 29 . When carrying out incidence of the light condensed by the include-angle range 
of about **40 degrees to a transparent material 24, and further condensed by refraction by plane of incidence 25, it turns into 
breadth light of the range of about **25.4 degrees. Namely, as for the angle of divergence of the light which carries out 
incidence from plane of incidence 25, it turns out that it fully fits in the above-mentioned range of beta< 38 degrees, and the 
leakage light from a ramp 22 does not arise. 

[0207] As mentioned above, in order to control the breadth of light source light, by having installed the prism sheet 8 1 
between the light source 26 and the plane of incidence 25 of a transparent material 24, the leakage light from a ramp 22 of the 
reflective mold LCD concerning this operation gestalt is lost, and its display grace improves further. 

[0208] In addition, with this operation gestalt, although the vertical angle of the prism sheet 81 was made into 100 degrees, it 
is not necessarily limited to this include angle. Moreover, as an optical control means which restricts the breadth of light 
source light, although the prism sheet 81 was used, as long as the same effectiveness is acquired, it is not limited to this, for 
example, a collimator etc. may be used. Moreover, as shown in drawing 30 (a), the same effectiveness is acquired in the 
perimeter of the light source 26 also by the configuration which installed the light source 26 in the focus of a bonnet and this 
ellipsoid mirror 98 by the ellipsoid mirror 98. Furthermore, the breadth of the incident light from the light source 26 may be 
controlled using the light pipe 99 shown in drawing 30 (b) as indicated by SID DIGEST P.375 (1995). 
[0209] [Gestalt 8 of operation] It will be as follows if the operation gestalt of further others of this invention is explained 
based on drawing 1 , drawing 3 and drawing 3 1 thru/or drawing 33 . In addition, the same sign is appended to the 
configuration explained with the above mentioned gestalt of each operation, and the configuration which has the same 
function, and the explanation is omitted. 

[0210] The reflective mold LCD concerning the gestalt of this operation is filled with the bulking agent (matching agent) with 
which between a front light (or front light system) and liquid crystal cells 10 prevents attenuation of the light by the difference 
of a refractive index in the reflective mold LCD explained with the above mentioned gestalt of each operation. 
[021 1] Here, the configuration which applied the above-mentioned bulking agent to the reflective mold LCD explained with 
the gestalt 1 of operation is mentioned as an example, and is explained. With the gestalt 1 of operation, as explained referring 
to drawing 1 , the laminating of the transparent material 24 of a front light 20 is carried out through the spacer with a particle 
size of about 50 micrometers on the polarizing plate 18 of a liquid crystal cell 10. Thereby, between the liquid crystal cell 10 
and the transparent material 24, the opening 29 is formed by uniform thickness almost equal to the particle size of the 
above-mentioned spacer. 

[0212] To the above-mentioned opening 29, the reflectiye mold LCD of the gestalt of this operation fills a bulking agent 84, 
as shown in drawing 32 . In addition, as a bulking agei£.8\ UVJiardenabil^^ a methyl salicylate, ,etc. can be used, for 
example. By this, the interface 28 of a transparent material. 24 will tow3Ttfie bulking agent 84 which has a refractive index 
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high^^at -ihe aj r instg a H nf W As for the above-mentioned bulking a%ent_8 4, it is desirable to have a refractive index almost 
equal to the refractive index of a transparent material 24. 

[0213] Thus, when the interface 28 of a transparent material 24 is in contact with the bulking agent 84, and when the interface 
28 of a transparent material 24 is in contact with air like the above mentioned gestalt of each operation, the behavior of the 
light in an interface 28 differs. 

[02 14] As shown in drawing 3 1 (a) among the incident light from the light source 26, after carrying out direct incidence to a 
ramp 22 and reflecting from plane of incidence 25, the component which carries out abbreviation vertical incidence to plane 
of incidence 25 passes along an interface 28 and a bulking agent 84, and they carry out incidence to a liquid crystal cell 1 0. 
The behavior of the light in the interface 28 at this time is the same as that of the case (refer to drawing 3 (a)) where the 
interface 28 is in contact with air. 

[0215] On the other hand, as shown in drawing 3 1 (b) among the incident light from the light source 26, after reflecting by the 
flat part 21 like optical 85a into the component which is not involved plane-of-incidence 25 but carries out incidence to an 
interface 23, some which carry out incidence to an interface 28 are. As shown in drawing 3 1 (c) among such optical 85a and 
the incident light from the light source 26, since the interface 28 is in contact with the bulking agent 84 which has a refractive 
index almost equal to a transparent material 24, the component which is not involved plane-of-incidence 25 but carries out 
incidence to an interface 28 is penetrated without also receiving an operation of what in an interface 28. 
[02 16] Although incidence of such light will be carried out by the very big incident angle to the liquid crystal layer 12 of a 
liquid crystal cell 10, since it is reflected with a reflecting plate 17 and incidence is again carried out by the above-mentioned 
big incident angle to the interface 28 of a transparent material 24, they does not reach an observer. 

[0217] However, in order to raise the utilization effectiveness of light source light, it is desirable to lose the component which 
carries out direct incidence from the light source 26 to an interface 28. For this reason, as shown in drawing 32 , the 
component which carries out direct incidence from plane of incidence 25 to an interface 28 can be lost by leaning plane of 
incidence 25 so that this plane of incidence 25 and interface 28 may make an obtuse angle. 

[02 18] In addition, if angle-of-divergence beta after the light from the light source 26 carries out incidence to plane of 
incidence 25 is taken into consideration as shown in drawing 33 , as for the magnitude of the angle gamma which plane of 
incidence 25 and an interface 28 make, it is more desirable that it is gamma>=90degree+beta. the light source light which 
carried out incidence from plane of incidence 25 by this — all will carry out incidence in the interface 23 direction for almost, 
and the utilization effectiveness of light source light can be raised further. 

[02 19] [Gestalt 9 of operation] It will be as follows if the operation gestalt of further others of this invention is explained 
based on drawing 34 . In addition, the same sign is appended to the configuration explained with the above mentioned gestalt 
of each operation, and the configuration which has the same function, and the explanation is omitted. 
[0220] The reflective mold LCD concerning the gestalt of this operation is characterized by forming the front light 20 to a 
liquid crystal cell 10 in the shape of [ which can be opened and closed freely ] a lid. 

[0221] In the above mentioned gestalt of each operation, although the various gestalten of the front light as a front lighting 
system or a front light system were explained, when the metallic reflection film 47 is formed in the ramp 22 of a transparent 
material 24, the metallic reflection film 47 bars the incidence of the ambient light to a transparent material 24 like a 
configuration of having indicated in the gestalt 4 of operation especially. For this reason, although a perimeter environment is 
not so dark as it needs to use the reflective mold LCD in lighting mode, especially in a situation from which sufficient amount 
of ambient lights to use it in reflective mode is not obtained, a display with reflective mode may become dark. 
[0222] For this reason, as shown in drawing 34 , as for the reflective mold LCD 9 1 of the gestalt of this operation, the front 
light 20 is formed free [ closing motion ] to the liquid crystal cell 10 by having been fixed on the hinge (not shown) etc. for 
one of them. This front light 20 is formed as an inner lid which can open and close a liquid crystal cell 10 and a front light 20 
independently [ the wrap lid 92 ]. 

[0223] Therefore, when using the condition 92 which put the front light 20 on the front face of a liquid crystal cell 10 when 
the reflective mold LCD 91 was used in lighting mode, i.e., a lid, in the state of an open beam and using the reflective mold 
LCD 91 in reflective mode, it can be used where a front light 20 is opened to a liquid crystal cell 10. 
[0224] Thereby, when using it in reflective mode, the reflective mold LCD which the loss of light does not arise with a front 
light 20, and can realize an always bright display is realized. 

[0225] In addition, although the above explained the configuration to which some front lights [ at least ] 20 were fixed to the 
liquid crystal display, unitization of the front light 20 is carried out thoroughly, and it is good to a liquid crystal cell 10 also as 
a configuration in which desorption is free. However, it will be necessary to take into consideration in this case about the 
storage approach of the front light 20 when removing from a liquid crystal cell 10. 

[0226] In addition, although the reflective mold LCD equipped with the front light 20 in the shape of an inner lid was 
explained here, it is good also as a configuration in which the front light system explained with the above mentioned gestalt of 
each operation was formed in the shape of an inner lid. 

[0227] [Gestalt 10 of operation] It will be as follows if the operation gestalt of further others of this invention is explained 
based on drawing 35 and drawing 36 . In addition, the same sign is appended to the configuration explained with the above 
mentioned gestalt of each operation, and the configuration which has the same function, and the explanation is omitted. 
[0228] The above mentioned gestalt of each operation explained the reflective mold LCD as a configuration which combined 
the reflective mold liquid crystal cell as the front light or the front light system, and the illuminated object as a front lighting 
system. However, the front light or front light system as a front lighting system of this invention is not used only in 
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m combination with a reflective mold liquid crystal cell. For example, as shown in drawing 35 , as for the lighting system 95 
concerning this operation gestalt, it is possible for the front light or front light system explained with each above mentioned 
operation gestalt to be formed as an independent unit, and to illuminate various objects. 

[0229] For example, the above-mentioned lighting system 95 can be arranged and used on a book 96, as shown in drawing 35 
. Since only the field directly under abbreviation of a lighting system 95 can be illuminated by this as shown in drawing 36 , 
there is effectiveness of not making a surrounding man trouble, for example in the case of reading in a bedroom etc. 
[0230] In addition, the above-mentioned gestalt of each operation does not limit this invention, and various modification is 
possible for it in the range of invention. For example, as an ingredient of a transparent material, although PMMA was 
illustrated concretely, a light guide can be carried out that there is no attenuation in homogeneity, and as long as a refractive 
index is a suitable value, ingredients, such as glass, a polycarbonate, a polyvinyl chloride, or polyester, may be used, for 
example. Moreover, the dimension of the above-mentioned ramp of a transparent material and the above-mentioned flat part 
etc, is an example to the last, and can be freely designed in the range in which equivalent effectiveness is acquired. 
[0231] Furthermore, as a liquid crystal cell, various LCD, such as the passive-matrix mold LCD and the active-matrix mold 
LCD, can be used. Moreover, although the liquid crystal cell in the ECB mode (single polarizing plate mode) which used 
above one polarizing plate which served both as the polarizer and the analyzer was used, PDLC, PC-GH, etc. which do not 
use a polarizing plate may be applied. 

[0232] [Gestalt 1 1 of operation] It will be as follows if the operation gestalt of further others of this invention is explained 
based on drawing 37 thru/or drawing 48 . In addition, the same sign is appended to the configuration explained with the above 
mentioned gestalt of each operation, and the configuration which has the same function, and the explanation is omitted. 
[0233] Although the reflective mold LCD of the gestalt of this operation is the same as that of the gestalt 1 of said operation 
about the configuration which equips the front face of reflective mold liquid crystal cell 10a with front light 20a as shown in 
drawing 37 The point which arranges the acid-resisting film fantireflec tion film) 13 w hich is the 2nd transparent material 
(optical means) between reflective mold liquid crystal cell 10a and front light 20a, The point that the width of face (pitch) of 
the flat part 21 currently formed in transparent material 24a and a ramp 22 differs differs from the point which forms reflector 
(reflecting plate) 17a in the interior of reflective mold liquid crystal cell 10a in the gestalt 1 of said operation. 
[0234] First, if front light 20a is explained concretely, this front light 20a is mainly constituted by the light source 26 and 
transparent material 24a like the gestalt 1 of said operation, and the light source 26 as a linear light source covered with the 
reflecting mirror 27 so that the plane of incidence 25 of transparent material 24a might be touched is established. 
[0235] The interface 28 by the side of liquid crystal cell 10a of transparent material 24a (1st outgoing radiation side) is 
formed evenly, the ramp 22 which inclined at the fixed include angle in this direction is arranged by turns to the flat part 21 
formed in an interface 28, parallel, or abbreviation parallel, and a flat part 21, and the interface (2nd outgoing radiation side) 
23 which counters this interface is formed. 

[0236] thus - as shown in drawing 37 , so that transparent material 24a keeps away from the light source 26 like the 
transparent material 24 in the gestalt 1 of said operation in the cross section which makes the longitudinal direction of the 
light source 26 a normal -- the bottom - ****-- it dies ~ it is formed stair-like. 

[0237] Here, the configuration of transparent material 24a is further explained to a detail, referring to drawing 38 (a) thru/or 
(c). Drawing 38 (a) is the top view which looked at the transparent material from the direction upper part of a normal of a flat 
P art > drawing 38 (b) is the side elevation which looked at the transparent material from [ of plane of incidence ] the normal, 
and drawing 38 (c) is the sectional view which cut the transparent material in respect of being vertical to the both sides of 
plane of incidence and an interface. 

[0238] As construction material of transparent material 24a, with the gestalt of this operation, the acrylic board is used and 
transparent material 24a can be processed stair-like by carrying out metal mold shaping of this acrylic board. This transparent 
material 24a may be thickness hi =2. 0mm of width of face of W= 75mm, die length of L= 170mm, and plane-of-incidence 25 
part, and width-of-face wl =0.2mm of a flat part 21 with the gestalt of this operation, moreover, the dip to level difference h2 
=10micrometer of a ramp 22, and a flat part 21 - each - considering as alpha= 45 degrees -- width of face w2 of a ramp It is 
about 10 micrometers. 

[0239] Furthermore, at the gestalt of this operation, it sets in the direction which keeps away from plane of incidence 25 26, 
i.e., the light source, and transparent material 24a is the width of face wl of a flat part 21. Width of face w2 of a ramp 22 It 
has a configuration to which sum w3 =0.2 1mm becomes small gradually. In addition to drawing 38 (a) thru/or (c), the 
configuration of this flat part 21 and a ramp 22 is explained still more concretely based on drawing 39 . In addition, in 
transparent material 24a, hereafter, the direction which makes a normal the longitudinal direction of the light source 26 which 
is the direction of the side which keeps away from the light source 26 is made into the 1st direction, and an arrow head A 
shows it in drawing 38 and drawing 39 . 

[0240] As shown in drawing 39 , it makes one at a time into 1 set combining a flat part 21 and a r amp 22, and they are 100 
sets of the flat part 21 from the side nearest to the light source 26, and a ramp 22 the 1st block Bl It carries out. and this 1st 
the ] -- block Bl Spacing w4 of the direction which met in the 1st direction which can be set It forms so that it may be set to 
21mm. 

[0241] 2nd block B-2 which are 100 sets of following blocks The above-mentioned spacing w4 which can be set It forms so 
that it may be set to 20mm. Furthermore, a degree is B3 the 3rd block. Spacing w4 which can be set It forms so that it may be 
set to 19mm, and it is 4th block B4. Spacing w4 which can be set It forms so that it may be set to 1 8mm, and it is 5th block 
B5. Spacing w4 which can be set It forms so that it may be set to 17mm. 
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_ [0242} Therefore, spacing w4 of each block [ to a near end face ] in every block with which the light source 26 is not arranged 
along the 1st direction in transparent material 24a with the gestalt of this operation from the end face by the side of the light 

"source 26 It decreases by every 1mm. That is, it follows on keeping away from the light source 26, and every 100 sets of a flat 
part 2 1 and a ramp 22, the sum (sum w3 of the width of face wl of a flat part 2 1 and the width of face w2 of a ramp 22) of the 
pitch of a flat part 21 and the pitch of a ramp 22 is formed so that it may decrease by 10 micrometer (1/1 00mm) every. In 
addition, in drawing 38 (a) thru/or (c), it is not illustrating about reduction of the pitch of the flat part 21 after [ expedient ] 
explaining, and a ramp 22. 

[0243] In the above-mentioned transparent material 24a, the above-mentioned ramp 22 acts mainly as the minute light source 
section which is the field which turns the light from the light source 26 to an interface 28, and is reflected. On the other hand, 
a flat part 21 acts as a field which makes this reflected light penetrate to an observer side, mainly when the illumination light 
from front light 20a has returned from liquid crystal cell 10a as the reflected light. About an operation of these each part, it is 
the same as that of the gestalt 1 of said operation. 

[0244] furthermore, transparent material 24a in the above-mentioned front light 20a ~ this stair- like configuration -- in 
addition, 1 set per 100 sets of pitches of a flat part 21 and a ramp 22 -- for example, it makes 10 micrometers small at a time, 
i.e., it has the configuration which follows the pitch of a stairway on keeping away from the light source 26, and makes it 
small. Therefore, as shown in drawing 40 (a), the number per unit area of a ramp 22 will follow on keeping away from the 
light source 26, and will increase. 

[0245] Brightness will improve from the light source 26 as the location where reflective mold liquid crystal cell 10a which is 
the illuminated object illuminated by front light 20a plane-of-incidence 25 since the number per unit area of a ramp 22 was 
followed on keeping away from the light source 26 and the incident light carried out is increasing it, although reflected by the 
ramp 22 which acts as the minute light source section keeps away from the light source 26. Usually, since brightness tends to 
fall so that it is a location distant from the light source 26, if it is the configuration of transparent material 24a of the gestalt of 
this operation, in an interface 28 (1st outgoing radiation side), phase murder and the light from the light source 26 can be 
efficiently led to the whole illuminated object for lowering of the brightness by keeping away from the light source 26 by 
whenever [ angle-of-elevation ]. Consequently, the thing luminance distribution by the side of the interface 28 which is an 
interface by the side of an illuminated object (1st outgoing radiation side) can be equalized. 

[0246] On the other hand, in the conventional front light 120 with which the transparent material 124 as shown in drawing 40 
(b) is formed in wedge-action-die plate-like, the incident light which carried out incidence to plane of incidence 125 from the 
light source 26 will be reflected according to an interface 123 as it is. So, the brightness in the 1st outgoing radiation side (a 
front light 120 interface 128) falls, so that it keeps away from the light source 26. 

[0247] Furthermore, as shown in drawing 41 , compared with the graph F which shows the luminance distribution of the 
conventional front light 120, as for the distribution condition of the brightness in the 1st outgoing radiation side, the direction 
of the graph E which shows the luminance distribution of front light 20a of the gestalt of this operation serves as abbreviation 
regularity also in the location where the distance from the light source 26 is large. Therefore, it turns out that the direction of 
front light 20a of the gestalt of this operation is excellent in the homogeneity of the luminance distribution in the 1st outgoing 
radiation side (interface 28). 

[0248] Moreover, in transparent material 24a of the above-mentioned configuration, since the pitch of a stairway is 0.21mm, 
the pitch of a black matrix and the pitch of the slot of the above-mentioned ramp 22 which are formed in the perimeter of the 
pixel of reflective mold liquid crystal cell 10a corresponding to transparent material 24a will shift. Consequently, since 
generating of the Moire fringe by interference with a black matrix and a ramp 22 can be controlled, the display grace of the 
reflective mold LCD obtained can be raised. In addition, about this point, it mentions later. 

[0249] When the result about the outgoing radiation include-angle property of the above-mentioned transparent material 24a 
is shown, with the graph G by the side of the reflective mold LCD which is an illuminated object as shown in drawing 42 
(interface 28 side), light-receiving angles are 2,000 cd/m2 with a peak of for -10 to -5 degrees. Brightness is rising to reaching 
extent. On the other hand, when a light-receiving angle is -60 degrees in the graph H by the side of an observer (interface 23 
side), they are a maximum of 500 cd/m2. At about 0 degree which is the include angle which observes the reflective mold 
LCD with extent used as brightness, brightness is 100 cd/m2. It has become the following. 

[0250] thus, the light from the light source 26 arranged at the end face of transparent material 24a -- the illuminated object 
(reflective mold LCD) from an interface 28 -- receiving ~ abbreviation - outgoing radiation can be carried out at a vertical 
include angle. There is almost no leakage of light in the observer side who is an interface 23 side simultaneously, and the light 
from the light source 26 can be efficiently led to an illuminated object by whenever [ angle-of-elevation ]. 
[0251] In addition, with the gestalt of this operation, although fluorescence tubing is used as the light source 26, as the light 
source 26, it is not limited to this, and LED (light emitting diode), an EL element, or a tungsten lamp can be used. 
[0252] Next, although this liquid crystal cell 10a is the same as that of the liquid crystal cell 10 of the gestalt 1 of said 
operation as a fundamental configuration as shown in drawing 37 if liquid crystal cell 10a is explained, the points which form 
reflecting plate 17a in liquid crystal cell 10a differ. 

[0253] This liquid crystal cell 10a is a configuration which pinched the liquid crystal layer' 12 by electrode substrate 1 la and 
1 lc of a couple, and equips with the phase contrast plate 49 and the polarizing plate 18 further the electrode substrate 11a side 
which is a screen side, as shown also in drawing 43 . In addition, although it has one sheet in drawing 43 , the phase contrast 
plate 49 (not shown to drawing 37 ) may be two or more sheets, and it is not necessary to have it. 
[0254] A light filter 38 is formed on glass substrate 14a which has light transmission nature, transparent electrode 15a 
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(scantling line) is prepared on it, liquid crystal orientation film 16a is formed, and the above-mentioned electrode substrate 
1 la has become so that this transparent electrode 15a may be covered. In addition, an insulator layer etc. may be formed to 
electrode substrate 1 la if needed. In addition, the light filter 38 is not illustrated to drawing 37 . 

[0255] On the other hand, an insulator layer 19 is formed on glass substrate 14b, reflector (reflecting plate) 17a is further 
formed on it, liquid crystal orientation film 16b is formed, and electrode substrate 1 lc has become so that this reflector 17a 
may be covered. Two or more concavo-convex sections are formed in the front face of the above-mentioned insulator layer 
19, and two or more concavo-convex sections are formed also in the front face of reflector 17a which has covered this 
insulator layer 19. 

[0256] The above-mentioned reflector 17a serves both as the liquid crystal actuation electrode and reflecting plate which 
drive the liquid crystal layer 12. As this reflector 17a, the aluminum (aluminum) reflector which was excellent in the 
reflection property is used. Moreover, the above-mentioned insulator layer 19 is formed in the organic resist, and the contact 
hole and the concavo-convex section in this insulator layer 19 are formed by the photolithography mentioned later. 
Construction material, the formation approach, etc. of of above-mentioned glass substrate 14aandl4b, transparent electrode 
15aandl5b, and liquid crystal orientation film 16a and 16b are the same as that of the gestalt 1 of said operation. 
[0257] The formation approach of the above-mentioned electrode substrate 1 lc is explained in more detail based on drawing 
44 (a) - (e). First, as shown in drawing 44 (a), an insulator layer 19 is formed in applying and calcinating an organic resist on 
glass substrate 14b on the whole surface. Then, as shown in drawing 44 (b), ultraviolet-rays 30a is irradiated through a mask 
30 at an insulator layer 19. As the exposure section of ultraviolet-rays 30a in an insulator layer 19 is removed and it is shown 
in drawing 44 (c) by this, the irradiated section of ultraviolet-rays 30a is formed in a predetermined pattern. 
[0258] next, the thing heat-treated and calcinated at 180 degrees to the insulator layer 19 formed in the predetermined pattern 
as shown in drawing 44 (d) -- an organic resist heat - who is made to be generated this heat ~ concavo-convex section 19a 
is formed by whom. 

[0259] Finally, as shown in drawing 44 (e), vacuum deposition of the aluminum (aluminum) is carried out so that this 
concavo-convex section 19a may be covered. Reflector 17a by which the concavo-convex section was formed in the front 
face along with concavo-convex section 19a of this is formed. In addition, although the insulator layer 19 is formed as 
concavo-convex section 1 9a used as a predetermined pattern in drawing 44 (a) - drawing 44 (e), as shown in drawing 37 or 
drawing 43 , you may be the configuration that the concavo-convex section is formed only in the front face of an insulator 
layer 19. 

[0260] Thus, electrode substrate 1 lc and the above-mentioned electrode substrate 1 la which are obtained are arranged so that 
the direction of rubbing processing may become anti-parallel, and are stuck using adhesives so that mutual liquid crystal 
orientation film 16a and 16b may counter. Moreover, between electrode substrate 1 la and 1 lc, in order to make into 
homogeneity spacing of the opening formed of this electrode substrate 1 la and 1 lc, the glass bead spacer (not shown) with a 
particle size of 4.5 micrometers is sprinkled beforehand. And the liquid crystal layer 12 is formed in this opening by 
introducing liquid crystal by the vacuum deairing. In addition, the ingredient of the liquid crystal layer 12 is the same as that 
of the gestalt 1 of said operation. 

[0261] Although reflective mold liquid crystal cell 10a of the gestalt of this operation is manufactured as mentioned above, 
since it is the same as that of the reflective mold liquid crystal cell 10 in the gestalt 1 of said operation, a production process, 
manufacture conditions, etc. other than the above-mentioned explanation are omitted. 

[0262] By forming irregularly, the pattern (namely, pattern of concavo-convex section 19a of an insulator layer 19) of the 
concavo-convex section currently formed on reflector 17a in the above-mentioned electrode substrate 1 lc is formed so that 
diffuse reflection of the incident light which carries out incidence to reflective mold liquid crystal cell 10a may be carried out 
in the specific direction. 

[0263] As for the concavo-convex section in the above-mentioned insulator layer 19, it is desirable that the difference of the 
top-most vertices of heights and the base of a crevice is within the limits of 0.1 micrometers thru/or 2 micrometers. If the 
difference of the top-most vertices of heights and the base of a crevice in the concavo-convex section is this within the limits, 
incident light can be diffused without affecting the orientation of a liquid crystal molecule, and the eel thickness of a liquid 
crystal cell. 

[0264] Thus, the reflection property of the formed above-mentioned reflector 1 7a is explained based on drawing 45 about the 
case where it compares with the reflection property of the standard white plate (MGO) in which the almost same diffuse 
reflection property as paper is shown. Above MGO(s) (and paper etc.) shows the reflection property which shows isotropy as 
the graph M of a drawing destructive line shows. On the other hand, the above-mentioned reflector 17a (MRS) has the diffuse 
reflection property which shows directivity in the include angle of **30 degrees as the graph N of a drawing solid line shows. 
[0265] It becomes observable [ an image ] even if light carries out incidence from other than the direction of regular reflection 
to reflective mold liquid crystal cell 10a equipped with such reflector 17a. In addition, as for the reflection property of the 
above-mentioned reflector 17a, it is possible by not being limited to a property as shown in drawing 45 , and changing the 
design of reflector 17a suitably to make it correspond to the property according to the class of device by which the reflective 
mold LCD is used. 

[0266] Moreover, since the above-mentioned reflector 17a is formed so that the liquid crystal layer 12 in reflective mold 
liquid crystal cell 10a may be adjoined, it can cancel generating of the parallax by glass substrate 14b as compared with the 
case where the reflecting plate is formed in the tooth-back side (field of the side which counters the field of the side which 
touches transparent material 24a) of reflective mold liquid crystal cell 10a. Therefore, double projection of an image can be 
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controlled in the reflective mold LCD obtained. Moreover, the configuration of reflective mold liquid crystal cell 10a can also 
v be simplified. 

[0267] In addition, as shown in drawing 37 and drawing 43 , reflector 17a in the gestalt of this operation may be in 
polarization mode in which the display mode of reflective mold liquid crystal cell 10a is equipped with the polarizing plate 
1 8, and as shown in drawing 46 , it may be the reflective mold liquid crystal cell in guest host mode (with no polarizing plate). 
In addition, since the fundamental configuration is almost the same as that of reflective mold liquid crystal cell 10a about this 
reflective mold liquid crystal cell, it omits about detailed explanation. 

[0268] Next, explanation of the pixel structure arranged at the above-mentioned liquid crystal cell 10a forms two or more 
signal-line 55 -- in the direction in which the above-mentioned reflective mold liquid crystal cell 10a intersects 
perpendicularly in the direction in which two or more scanning-line 54 -- is formed in along with the longitudinal direction of 
this reflective mold liquid crystal cell 10a, and this scanning-line 54 - is formed, as shown in drawing 47 . And two or more 
pixel 56 ~ is formed so that it may correspond to the pattern of the shape of this scanning-line 54 and a grid formed of 
signal-line 55 — . 

[0269] One pixel 56 consists of pixel electrode 56a corresponding to three light filters of (Red R), green (G), and blue (B). 
These pixel electrode 56a is arranged in order of R-G-B along the direction in which scanning-line 54 -- is formed. 
[0270] As a configuration of the above-mentioned reflective mold liquid crystal cell 10a, it has Yn=640 become the Xm=240 
signal line more than 55 with the gestalt of this operation diagonal 6.5 mold size (vertical WL =58mm, horizontal LL 
=1 54.5mm) and the scanning line more than 54. Moreover, it is pitch PL =0.24mm (R, G, B) of the pixel 56 arranged at 
reflective mold liquid crystal cell 10a. It is formed so that the black matrix (it abbreviates to BM hereafter) of 
above-mentioned pixel 56 ™ which is not illustrated on the outskirts may serve as width of face of 8 micrometers. 
[0271] It has come to combine reflective mold liquid crystal cell 10a and front light 20a which were mentioned above in the 
reflective mold LCD concerning the gestalt of this operation. Here, in front light 20a, the pitch of the flat part 2 1 of 
transparent material 24a and a ramp 22 is smaller than the pitch of scanning-line 54 --, i.e., BM, by 0.21mm, as mentioned 
above. Therefore, the pitch of BM and the pitch of the slot of the above-mentioned ramp 22 in the above-mentioned reflective 
mold liquid crystal cell 10a can be shifted. If each [ these ] pitch shifts, generating of the Moire fringe by interference with 
BM and a ramp 22 can be controlled. Therefore, the display grace of the reflective mold LCD obtained can be raised. 
[0272] With the configuration of transparent material 24a mentioned above, although the pitch of a flat part 21 and a ramp 22 
is smaller [ scanning-line 54 -- ] than a pitch, scanning-line 54 ~ is larger than a pitch, and the above-mentioned pitch may be 
carried out. Namely, in order to control generating of a Moire fringe, the pitch of the slot of a ramp 22 and the pitch of BM 
have just shifted. 

[0273] Here, it is the width of face wl of a flat part 21 . Width of face w2 of a ramp 22 Sum w3 It considers as the pitch of the 
slot of a ramp 22. Moreover, for becoming parallel to the slot of a ramp 22, although it is formed so that scanning-line 54 -- 
and signal-line 55-- may be covered, since it is scanning-line 54 --, scanning-line 54 -- is [ Above BM ] a pitch PI. It 
considers as the pitch of BM. 

[0274] In order for the pitch of the slot of the above-mentioned ramp 22 and the pitch of BM to shift Above w3 PI Although 
what is necessary is just in a conflicting condition (w3 !=P1), it is this w3. PI As relation w3 PI It is larger width of face than 
twice, or (w3 >2P1) is w3. PI Especially the thing that it is width of face smaller than one half (w3 <1/2P1) is desirable. 
[0275] Above w3 PI Although the pitch of the slot of a ramp 22 and the pitch of BM shifted when separating from the range 
of the above [ relation ], when it judges optically, it is possible to consider that it is in agreement in general. Therefore, since 
it becomes impossible to control generating of a Moire fringe effectively, it is not desirable. 

[0276] In addition, the width of face wl of a flat part 21 and width of face w2 of a ramp 22 in the gestalt of this operation 
These [ wl ] w2 What is necessary is not to limit the include angle of the sum w3 and a ramp 22 etc. to the above-mentioned 
numeric value, and just to form it according to the pixel structure of reflective mold liquid crystal cell 10a used. 
[0277] Moreover, although it corresponds in the direction (the 1st direction) which keeps away from the light source 26 by 
decreasing the pitch of a flat part 21 with the gestalt of this operation in order to equalize luminance distribution, the sum of 
the pitch of a flat jmrt 2 1 and a ramp , 22 may be decreased by changing the include angle of a ramp 22 instead of a pitch. For 
example, while making a flat part 21 small, the sum of the pitch of a flat part 21 and a ramp 22 can be made small by making 
the include angle alpha of a flat part 21 and a ramp 22 to make small in the direction (the 1st direction) which keeps away 
from the light source 26. Even in this case, since the outgoing radiation of the penetration light can be efficiently carried out 
in the direction (the 1st direction) which keeps away from the light source 26 to a ramp 22, luminance distribution can be 
equalized. 

[0278] Furthermore, the reflective mold LCD concerning the gestalt of this operation is the configuration that the 
antireflection film as the 2nd transparent material is arranged between this front light 20a and reflective mold liquid crystal 
cel MOa i n addition to front light 20a of the above-mentioned configuration, and reflective mold liquid crystal cell 10a of the 
above-mentioned configuration. 

[0279] In the above-mentioned reflective mold LCD, explanation of this antireflection film pastes up the acid-resisting film 
13 as the above-mentioned antireflection film on the interface (1st outgoing radiation side) of the polarizing plate 18 arranged 
at reflective mold liquid crystal cell 10a, and transparent material 24a, as shown in drawing 37 . 

[0280] With the gestalt of this operation, the acid-resisting film (trade name: TAC-HC/AR) by NITTO DENKO CORP. is 
used for this acid-resisting film 13. This acid-resisting film 13 serves as multilayer-structure film which has the configuration 
of four layers. A triacetyl cellulose (TAC) film is used as a base material layer, and, specifically, it is MgF2 as the 1st layer on 
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1 ^ it. It isXeF3 as a layer and the 2nd layer. Ti02 as a layer and the 3rd layer It is MgF2 as a layer and the 4th layer. It is the 
acid-resisting film 13 which formed the layer, respectively. 

* [0281] The above-mentioned TAC film has becom^lOOjrriicrometers in thickness by refractive-index nt =1.51, , Moreover, 
MgF2 of the 1st layer A layer is the thickness of abo«H^Onm/and CeF3 of the 2nd layer at refractive-index nm =1.38. A 
layer is the thickness of about 120nm, and Ti02 of the 3rd layer at refractive-index n C =2.3 0. A layer is the thickness of 
about 12011m, and MgF2 of the 4th layer at refractive-index nti=1.63. The layer has become about lOOnm in thickness with 
the refractive index n= 1.38. These 1st layer thru/or the 4th layer are formed by the vacuum deposition method one by one on 
the TAC film of a base material layer. 

[0282] Furthermore, refractive index n2 of the acrylic material used for transparent material 24a in the case of adhesion with 
front light 20a Refractive index nl of abbreviation identitas The layer of the acrylic adhesives which it has is formed. 
Thereforej^tTile being able to improve the acid-resisting effectiveness, without changing mostly the I/O conditions of the 
light in transparent material 24a, generating of the nonuniformity of luminance distribution and a rainbow-colored spectrum 
can also be prevented. 

[0283] In addition, the TAC film of the 1st above-mentioned layer may carry out the direct laminating of the 2nd layer thru/or 
the 4th layer to transparent material 24a not except for a configuration indispensable as a configuration of the acid-resisting 
film 13 but Av^pt } \*\y*r However, there is a possibility that a manufacturing cost may rise a little, in this case. 

[0284] The acid-resisting film 13 of the above-mentioned multilayer-structure film has composition used as 
lambda/4-lambda/2-lambda/4-lambda/4 wavelength plate to incident light with a wavelength of lambda= 5^0nm\Therefore, 
this acid-resisting film 13 can act as an acid-resisting film 13 in an extensive wavelength band. 

[0285] In transparent material 24a mentioned above, the ramp 22 currently formed in the front face (interface 23) of this 
transparent material 24a will function as the minute light source section to reflective mold liquid crystal cell 10a. Therefore, 
although light will be irradiated from a ramp 22 to reflective mold liquid crystal cell 10a, in the interface 28 which is the 
interface of transparent material 24a and reflective mold liquid crystal cell 10a, i.e., the field which counters an interface 23, 
about 4% of the light from a ramp 22 is reflected, and it becomes the reflected light. 

[0286] Of generating of this reflected light, a reflected image will be formed in an interface 23 side from an interface 28. 
Therefore, this reflected image and the image in the above-mentioned ramp 22 will interfere or diffract mutually, it will see 
from an observer, and the nonuniformity and the rainbow-colored spectrum of luminance distribution will arise on the front 
face of the reflective mold LCD. 

[0287] However, in the reflective mold LCD concerning the gestalt of this operation, generating of the reflected light which 
the incident light from a ramp 22 is reflected by the interface 28, and is produced since the above-mentioned antireflection 
film (acid-resisting film 13) is arranged between reflective mold liquid crystal cell 10a and front light 20a (i.e., the interface 
28 side of transparent material 24a) can be controlled. 

[0288] So, interference or diffraction with the image in the ramp 22 which acts as the minute light source section, and the 
reflected image reflected by the interface 28 side can be prevented. Therefore, generating of the nonuniformity of the 
luminance distribution on the display observed in an observer side (interface 23 side) and a rainbow-colored spectrum can be 
prevented. 

[0289] It has [ the direction of the graph C in the case of arranging the acid-resisting film 13 ] nonuniformity in luminance 
distribution and is more fixed than the graph D when not arranging the acid-resisting film 13 as it is shown in drawing 48 , 
when the luminance distribution of the display in the reflective mold LCD of the gestalt of this operation is compared about 
the case where it does not arrange with the case where this acid-resisting film 13 is arranged, and it turns out that the 
brightness itself is improving. 

[0290] Moreover, since what is marketed can be used for the acid-resisting film 13 of the above-mentioned configuration as it 
is, it can control lifting of the manufacturing cost of front light 20a. Therefore, the reflective mold LCD equipped with cheap 
front light 20a and this cheap can be obtained. 

[0291] Furthermore, refractive index n2Vf transparent material J4k which is the 1st transparent material Almost equal 
refractive index nl Since the above-mentioned acid-resisting film T3 is pasted up with the adhesives which it has, the 
acid-resisting effectiveness can be improved without changing mostly the I/O conditions of the light in transparent material 
24a. 

[0292] In addition, about the configuration and construction material of the above-mentioned acid-resisting film 13, it is not 
limited to an above-mentioned configuration and construction material. For example, you may become the configuration of 
lambda/4-lambda/2-lambda/2-lambda/2-lambda/4 as a configuration of a wavelength plate. By considering as the 
configuration of such a wavelength plate, the acid-resisting effectiveness is acquired in a still larger wavelength band. 
More over, you may be the acid-resisting film of the monolayer configuration of lambda/4 wavelength plate. However, there is 
a possibility that the wavelength band where the acid-resisting effectiveness is acquired may become narrow in this case. 
[0293] As mentioned above, the amount of reflected lights reflected by the above-mentioned ramp 22 can be made to increase 
in the direction which keeps away from the light source conventionally by forming so that it may be accompanied by the pitch 
of the flat part 21 and ramp 22 which are formed in the front face (interface 23) of transparent material 24a toward the 
direction (the 1st direction) which keeps away from the light source 26 and may become small. Therefore, the luminance 
distribution in the interface 23 (1st outgoing radiation side) of transparent material 24a can be equalized. 
[0294] Moreover, generating of a Moire fringe produced for interference of the light by BM of pixel 56 -- currently formed in 
the perimeter and the slot of the above-mentioned ramp 22 can be controlled by forming smaller than the pitch of reflective 
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. mold liquid crystal cell 10a the pitch of the flat part 21 and ramp 22 which were formed in the interface 23 of transparent 
material 24a in front light 20a. Therefore, degradation of the display grace of the reflective mold LCD can be prevented. 

* [0295] Furthermore, generating of the nonuniformity of luminance distribution and a rainbow-colored spectrum in the 
interface 23 of transparent material 24a can be prevented by preparing an antireflection film (acid-resisting film 13) between 
reflective mold liquid crystal cell 10a and front light 20a. Therefore, it is more bright and the high reflective liquid crystal 
LCD with more high display grace can be obtained. 

[0296] In addition, incident light is diffused by forming the concavo-convex section in reflector 17a in reflective mold liquid 
crystal cell 10a, without affecting the orientation and eel thickness of a liquid crystal molecule. Therefore, it becomes 
observable [ an image ] even if light carries out incidence to reflective mold liquid crystal cell 10a from other than the 
direction of regular reflection. 

[0297] [Gestalt 12 of operation] It will be as follows if the operation gestalt of further others of this invention is explained 
based on drawing 49 and drawing 50 . In addition, the same sign is appended to the configuration explained with the above 
mentioned gestalt of each operation, and the configuration which has the same function, and the explanation is omitted. 
[0298] Although the fundamental configuration is the same as that of the gestalt 2 of said operation as the reflective mold 
LCD of the gestalt of this operation is shown in drawing 49 , the points which arrange the acid-resisting film (antireflection 
film) 13 which is the 3rd transparent material (optical means) between the reflective mold liquid crystal cell 10 and the front 
light system 5 1 differ. 

[0299] The above-mentioned acid-resisting film 13 is the same as that of what was used with the gestalt 1 of said operation. In 
addition, about explanation of the acid-resisting film 13, the reflective mold liquid crystal cell 10, and the front light system 
51, since it is carrying out in the gestalten 2 and 1 1 of said operation, it omits. 

[0300] In addition to the transparent material 40 which is the transparent material 24 and the 2nd transparent material which 
are the 1st transparent material, with the gestalt of this operation, the above-mentioned acid-resisting film 13 is functioning as 
the 3rd transparent material. 

[0301] When this acid-resisting film 13 is not formed, it is reflected about 4% on the base (the 2nd front face) 42 of the 2nd 
transparent material 40, and the light from the ramp 22 currently formed in the interface 23 (1st outgoing radiation side) of the 
1st transparent material 24 turns into the reflected light. It will interfere in the image of the ramp 22 formed of this reflected 
light, and the ramp 22 in the above-mentioned transparent material 24 mutually, consequently the nonuniformity of luminance 
distribution will produce them in the interface 28 (2nd outgoing radiation side) of a transparent material 24. 
[0302] So, in the reflective mold LCD concerning the gestalt of this operation, the same acid-resisting film 13 as the thing in 
the gestalt 1 1 of said operation is arranged between the base 42 of the 2nd transparent material 40, and the field by the side of 
the screen of the reflective mold liquid crystal cell 10. By arrangement of this acid-resisting film 13, generating of the 
above-mentioned reflected light can be controlled effectively. So, the nonuniformity of the luminance distribution in an 
interface 28 can be controlled, and the reflective mold LCD which gives a high-definition indication realizable can be 
realized. 

[0303] If the case where the above-mentioned acid-resisting film 13 has been arranged in the reflective mold LCD is 
compared with the case where it has not arranged, as shown in drawing 50 (a) - (b) It compares with drawing 50 (b) which 
shows the luminance distribution when having not arranged. The direction of drawing 50 (a) which shows the luminance 
distribution in the case of having arranged the above-mentioned acid-resisting film 13 has [ the pitch p of the peak of 
brightness ] the gently-sloping peak of brightness to an almost equal top over the base 42 whole of the 2nd transparent 
material 40, and the nonuniformity of luminance distribution has decreased. So, it turns out that the condition of luminance 
distribution is improving. In addition, in the gestalt 2 of said operation, since it is explaining based on drawing 10 , the 
Measuring condition at this time is omitted. 

[0304] Moreover, the above-mentioned acid-resisting film 13 is the refractive index n3 of the 2nd transparent material 40. 
Almost equal refractive index n4 The above-mentioned acid-resisting film 13 is pasted up with adhesives. Therefore, the 
acid-resisting effectiveness can be improved, without changing mostly the I/O conditions of the light in the 2nd transparent 
material 40. 

[0305] Furthermore, since what is marketed can be used as it is as an acid-resisting film 13 of the above-mentioned 
configuration, lifting of the manufacturing cost of the front light system 51 can be controlled. Therefore, the reflective mold 
LCD equipped with the cheap front light system 5 1 and this cheap can be obtained. 
[0306] 

[Effect of the Invention] As mentioned above, the front lighting system concerning invention according to claim 1 The plane 
of incidence to which a transparent material carries out incidence of the light from the light source, and the 1st outgoing 
radiation side which carries out outgoing radiation of the light towards an illuminated object, The ramp which counters the 
outgoing radiation side of the above 1st and is equipped with the 2nd outgoing radiation side which carries out outgoing 
radiation of the reflected light from an illuminated object, and the outgoing radiation side of the above 2nd mainly turns the 
light from the light source to the 1st outgoing radiation side, and reflects, It is the configuration currently formed stair-like 
that the flat part which mainly penetrates the reflected light from an illuminated object has been arranged by turns. 
[0307] It irradiates without futility to an illuminated object, without the component of the light which advances to parallel at a 
flat part leaking out of a transparent material by this. Therefore, as compared with the conventional configuration which has 
the transparent material formed in abbreviation plate-like, the utilization effectiveness of light source light improves and the 
effectiveness that a brighter front lighting system is realized is done so. 
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[0308J The front lighting system concerning invention according to claim 2 is the configuration further equipped with the 2nd 
transparent material which equalizes the luminance distribution of the outgoing radiation light from the outgoing radiation 
side of the above 1st, when the above-mentioned transparent material is made into the 1st transparent material. 
[0309] Thereby, the luminance distribution of the outgoing radiation light to an illuminated object is equalized. Consequently, 
the effectiveness that the front lighting system which functions as the surface light source without brightness unevenness can 
be offered is done so. 

[0310] The 1st front face where, as for the front lighting system concerning invention according to claim 3, the 2nd 
transparent material counters the 1st outgoing radiation side of the 1st transparent material, While having the 2nd front face 
which carries out outgoing radiation of the light which countered the 1st front face of the above and carried out incidence 
through the 1st front face of the above from the 1st transparent material to an illuminated object The 1st front face of the 
above and the 2nd front face are the configurations formed so that the distance from each ramp in the 2nd outgoing radiation 
side of the 1st transparent material to the 2nd front face of the above might become abbreviation homogeneity. 
[03 1 1] Since the distance to the 2nd front face of the 2nd transparent material which turns into an outgoing radiation side 
from each of the ramp of the 2nd outgoing radiation side which the light from the light source reflects in the 1st transparent 
material to an illuminated object by this is equalized, the luminance distribution of the outgoing radiation light from the 2nd 
front face of the above is equalized. Consequently, the effectiveness that the front lighting system which functions as the 
surface light source without brightness unevenness is realized is done so. 

[03 12] The front lighting system concerning invention according to claim 4 is a configuration with almost equal refractive 
index of the 1 st transparent material and refractive index of the 2nd transparent material. 

[03 13] By this, the light reflected by the ramp of the 2nd slant face in the 1st transparent material will carry out outgoing 

radiation toward an illuminated object at an include angle as it is. Consequently, it is not necessary to take into consideration 

change of the locus of the light by the refraction at the time of the incidence to the 2nd transparent material, or the outgoing 

radiation from the 2nd transparent material, and the effectiveness that a design becomes easy is done so. 

[03 14] The front lighting system concerning invention according to claim 5 is the configuration that the 1st transparent 

material and 2nd transparent material were formed in one. 

[0315] This does so the effectiveness that a production process is simplified. 

[0316] The front lighting system concerning invention according to claim 6 is a configuration equipped with the optical 
means which controls that the light from the 2nd outgoing radiation side in the 1st transparent material is reflected in the 2nd 
front face in the 2nd transparent material on this 2nd front face as the 3rd transparent material. 

[03 17] Generating of the reflected light which it is reflected on the 2nd front face and the incident light from the ramp of the 
1st transparent material produces by this can be controlled. So, interference or diffraction with the image in a ramp and the 
reflected image by the reflected light can be prevented. Consequently, the effectiveness that generating of the nonuniformity 
of the luminance distribution on a display and a rainbow-colored spectrum can be prevented is done so. 
[0318] The front lighting system concerning invention of claim 7 is the configuration that the above-mentioned optical means 
is an antireflection film. 

[03 19] Thereby, since a commercial antireflection film can be used, the effectiveness that lifting of the manufacturing cost of 
a front lighting system can be controlled is done so. 

[0320] The front lighting system concerning invention of claim 8 is a configuration pasted up with the 2nd transparent 
material with the adhesives which have a refractive index with the above-mentioned optical means almost equal to the 
refractive index which the 2nd transparent material of the above has. 

[0321] Thereby, the effectiveness which can improve the acid-resisting effectiveness is done so, without changing mostly the 
I/O conditions of the light in the 2nd transparent material. 

[0322] The front lighting system concerning invention according to claim 9 is a configuration which is the light-scattering 
object over which the 2nd transparent material scatters the outgoing radiation light from the 1st outgoing radiation side in the 
1st transparent material. 

[0323] Thereby, the outgoing radiation light from the 1st transparent material is scattered about, and the luminance 
distribution of the outgoing radiation light to an illuminated object is equalized. Consequently, the effectiveness that a front 
lighting system without brightness unevenness can be offered is done so. 

[0324] The front lighting system concerning invention according to claim 10 is anisotropy scatterer scattered about only in the 
light in which the light-scattering object carried out incidence from the predetermined include-angle range, and a part of 
include-angle range [ at least ] as for which the outgoing radiation light from the 1st transparent material carries out incidence 
to the 2nd transparent material is the configuration included in the above-mentioned predetermined include-angle range. 
[0325] While the outgoing radiation light from the 1st transparent material is scattered about without futility by this, it is 
prevented that the image of an illuminated object deteriorates by the unnecessary scattered light. Consequently, the utilization 
effectiveness of light improves further and the effectiveness that the front lighting system with which the clear image of an 
illuminated object is obtained can be offered is done so. 

[0326] The front lighting system concerning invention according to claim 1 1 is the configuration that a light-scattering object 
is a forward-scattering object. 

[0327] Since the backscattering of the light which carried out incidence disappears from the 1st transparent material by this, 
while the utilization effectiveness of light improves further, it is prevented that the image of an illuminated object deteriorates 
by the back scattered light. Consequently, the effectiveness that the front lighting system with which the clear image of an 
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illuminated object is obtained can be offered is done so. 

[0328] It is the configuration which is the optical means which controls that the light from the 2nd outgoing radiation side [ in 
/ in the 2nd transparent material of the above / the 1st transparent material ] reflects the front lighting system concerning 
invention according to claim 12 in respect of the 1st [ in this 1st transparent material ] outgoing radiation. 
[0329] Generating of the reflected light which it is reflected in respect of the 1st outgoing radiation, and the incident light 
from the ramp of the 1st transparent material produces by this can be controlled. So, interference or diffraction with the image 
in a ramp and the reflected image by the reflected light can be prevented. Consequently, the effectiveness that generating of 
the nonuniformity of the luminance distribution on a display and a rainbow-colored spectrum can be prevented is done so. 
[0330] The front lighting system concerning invention of claim 13 is the configuration that the above-mentioned optical 
means is an antireflection film. 

[0331] Thereby, since a commercial antireflection film can be used, the effectiveness that lifting of the manufacturing cost of 
a front lighting system can be controlled is done so. 

[0332] The front lighting system concerning invention of claim 14 is a configuration pasted up with the 1st transparent 
material with the adhesives which have a refractive index with the above-mentioned optical means almost equal to the 
refractive index which the 1st transparent material of the above has. 

[0333] Thereby, the effectiveness that the acid-resisting effectiveness can be improved is done so, without changing mostly 
the I/O conditions of the light in the 1st transparent material. 

[0334] The front lighting system concerning invention according to claim 15 is the configuration that the bulking agent which 
mitigates the refractive-index difference in the optical interface which exists among these transparent materials between the 
1st transparent material and the 2nd transparent material was introduced. 

[0335] Thereby, attenuation of the light by the echo by the optical interface which exists between the 1st transparent material 
and the 2nd transparent material is controlled. Consequently, the utilization effectiveness of light source light improves 
further, and the effectiveness that a brighter front lighting system can be offered is done so. 

[0336] The front lighting system concerning invention given in claim 16 written is the configuration equipped with the optical 
control means which restricts the breadth of the light from the light source to the range whose component which carries out 
direct incidence to the 1st outgoing radiation side in the 1st transparent material is mostly lost from plane of incidence 
between the light source and plane of incidence. 

[0337] Since most components which carry out direct incidence to the 1st outgoing radiation side by this among the light 
which carries out incidence from plane of incidence to a transparent material can be lost, the component which carries out 
incidence from the 1st outgoing radiation side by the comparatively big incident angle to the 2nd transparent material can be 
lessened. Consequently, the utilization effectiveness of light can be improved further and the effectiveness that a bright front 
lighting system can be offered is done so. 

[0338] The front lighting system concerning invention according to claim 17 is the configuration that plane of incidence exists 
in the side face of a transparent material. 

[0339] Thereby, from an observer, since the light source does not have direct vanity, the direct light from the light source 
does not affect the image of an illuminated object. Consequently, the effectiveness that the front lighting system with which a 
clear illuminated object image is acquired can be offered is done so. 

[0340] A front lighting system according to claim 18 is a configuration with total of the projection of the above-mentioned 
ramp to a flat surface vertical to the 1st outgoing radiation side almost equal to the projection of the plane of incidence to the 
above-mentioned flat surface in a configuration according to claim 11. 

[0341] According to the above-mentioned configuration, all the components parallel to the 1st outgoing radiation side among 
the light which carried out incidence from the plane of incidence of a transparent material carry out incidence to a ramp, and it 
reflects in it towards the 1st outgoing radiation side. Thereby, the utilization effectiveness of light source light improves 
further, and the effectiveness that the front lighting system as the brighter surface light source can be offered is done so. 
[0342] The front lighting system concerning invention according to claim 19 is the configuration that plane of incidence and 
the outgoing radiation side of the above 1st make an obtuse angle, and are allotted. 

[0343] The component which carries out direct incidence to the 1st outgoing radiation side by this among the light source 

light which carried out incidence from plane of incidence decreases. Consequently, the utilization effectiveness of light source 

light improves further, and the effectiveness that a brighter front lighting system can be offered is done so. 

[0344] The front lighting system concerning invention according to claim 20 is the configuration further equipped with a 

condensing means to carry out incidence of the light from the light source only to the above-mentioned plane of incidence. 

[0345] Thereby, loss of light source light can be lessened further. Consequently, the utilization effectiveness of light source 

light improves further, and the effectiveness that a bright front lighting system can be offered is done so. 

[0346] The total of the projection to the outgoing radiation side of the above 1st of a ramp of the front lighting system 

concerning invention according to claim 21 is a configuration with an area smaller than total of the projection to the outgoing 

radiation side of the above 1st of the above-mentioned flat part. 

[0347] Thereby, the area of the flat part which contributes mainly to the display of the image of an illuminated object 
increases seemingly. Consequently, the effectiveness that the front lighting system with which a bright clear image is obtained 
can be offered is done so. 

[0348] The above-mentioned flat part of the front lighting system concerning invention according to claim 22 is parallel to the 
outgoing radiation side of the above 1st, or it is the configuration of having whenever [ tilt-angle / of 10 degrees or less ] to 
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fhe outgoing radiation side of the above 1st. 

[0349] Thereby, it does not have effect to the display grace of the image of an illuminated object, but the effectiveness that 
the front lighting system with which a bright clear image is obtained can be offered is done so. 

[0350] The front lighting system concerning invention according to claim 23 is the refractive index of the external medium 
which touches n2 and the above-mentioned ramp in the refractive index of a transparent material nl When it carries out, the 
incident angle theta of the light which carries out incidence from the light source to a ramp is the configuration of satisfying 
the following inequality. 
[0351] Theta>=arcsin (nl / n2) 

Thereby, the light from the light source does not leak from a ramp to an observer side, and the utilization effectiveness of light 
improves further. Consequently, the effectiveness that a bright front lighting system can be offered is done so. 
[0352] The front lighting system concerning invention according to claim 24 is the configuration that the reflective member in 
which light is reflected was prepared on the surface of the ramp. 

[0353] Thereby, the light from the light source does not leak from a ramp to an observer side, and the utilization effectiveness 
of light improves further. Consequently, the effectiveness that a bright front lighting system can be offered is done so. 
[0354] The front lighting system concerning invention according to claim 25 is the refractive index of the external medium 
which touches n2 and the above-mentioned ramp in the refractive index of a transparent material nl When it carries out, the 
incident angle theta of the light which carries out incidence from the light source to a ramp is the configuration of satisfying 
the following inequality. 
[0355] Theta<arcsin (nl /n2) 

It becomes possible to enlarge whenever [ tilt-angle / of the ramp to a flat part ] to the range where the incident angle theta of 
the light which carries out incidence from the light source to a ramp fills the above-mentioned inequality by this. 
Consequently, when it sees from [ of a flat part ] a normal, the ramp which does not contribute to the display of the image of 
an illuminated object becomes is hard to be checked by looking, and the effectiveness that improvement in the display grace 
of the image of an illuminated object can be aimed at is done so. 

[0356] The front lighting system concerning invention according to claim 26 is the configuration that the 
protection-from-light member was prepared in the front face of the above-mentioned reflective member. 
[0357] Thereby, an ambient light reflects by the reflective member and does not go into an observer's eyes. Consequently, the 
effectiveness that the front lighting system with which a clear illuminated object image is acquired can be offered is done so. 
[0358] The front lighting system concerning invention according to claim 27 is the configuration further equipped with a 
compensation means to arrange the direction of outgoing radiation of the outgoing radiation light from the flat part in the 2nd 
outgoing radiation side, and the outgoing radiation light from a ramp. 

[0359] Thereby, there are no blot and dotage of the image of an illuminated object, and the effectiveness of becoming 
possible to obtain a clear image is done so. 

[0360] The front lighting system concerning invention according to claim 28 While a compensation means is equipped with 
the 1st front face which counters the 2nd outgoing radiation side of a transparent material, and the 2nd front face which 
counters the 1st front face of the above the 1st front face of a compensation means - the ramp of the 2nd outgoing radiation 
side of a transparent material, and abbreviation -- with an parallel inclined plane the flat part of the outgoing radiation side of 
the above 2nd, and abbreviation « it is the configuration which an parallel flat side is arranged by turns and carries out the 
complementation to the outgoing radiation side of the above 2nd that it is formed stair-like and the 2nd front face of the 
above-mentioned compensation means is arranged at the 1st outgoing radiation side of a transparent material, and 
abbreviation parallel. 

[0361] Thereby, the direction of outgoing radiation of the light which carries out outgoing radiation from a flat part to an 
observer side, and the direction of outgoing radiation of the light which carries out outgoing radiation from a ramp to an 
observer side are arranged. Consequently, the effectiveness of becoming possible to obtain the clear image of an illuminated 
object is done so. 

[0362] The front lighting system concerning invention according to claim 29 has the refractive index from which the field as 
for which the outgoing radiation light from the ramp of the 2nd outgoing radiation side mainly carries out incidence, and the 
field the outgoing radiation light from the flat part of the 2nd outgoing radiation side mainly carries out [ a field ] incidence 
differ mutually in a compensation means. 

[0363] Thereby, the direction of outgoing radiation of the light which carries out outgoing radiation from the flat part of the 
2nd outgoing radiation side of a transparent material to an observer side, and the direction of outgoing radiation of the light 
which carries out outgoing radiation from a ramp to an observer side are arranged. Consequently, the effectiveness that the 
front lighting system with which a clear illuminated object image without a blot or dotage is acquired can be offered is done 
so. 

[0364] The front lighting system concerning invention according to claim 30 is the configuration that the diffraction 
component was prepared in the field as for which the outgoing radiation light from the ramp of the 2nd outgoing radiation 
side mainly carries out incidence, in a compensation means. 

[0365] Thereby, the direction of outgoing radiation of the light which carries out outgoing radiation from the flat part of the 
2nd outgoing radiation side of a transparent material to an observer side, and the direction of outgoing radiation of the light 
which carries out outgoing radiation from a ramp to an observer side are arranged. Consequently, the effectiveness that the 
front lighting system with which a clear illuminated object image without a blot or dotage is acquired can be offered is done 
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[03661 The front lighting system concerning invention according to claim 31 is the configuration that the 
'protection-from-light member was prepared in the field as for which the outgoing radiation light from the ramp of the 2nd 
outgoing radiation side mainly carries out incidence, in a compensation means. 

[0367] As a result of [ this ] the light which carries out outgoing radiation to an observer side turning into only outgoing 
radiation light from a flat part from the 2nd outgoing radiation side of a transparent material by this, the effectiveness that the 
front lighting system with which a clear illuminated object image without a blot or dotage is acquired can be offered is done 
so. 

[0368] The front lighting system concerning invention according to claim 32 is the configuration further equipped with the 
optical control means which restricts the breadth of the light from the light source between the light source and plane of 
incidence. 

[0369] While the leakage light from a ramp decreases and the utilization effectiveness of light improves further by this, a blot 
and dotage of the image of an illuminated object are prevented. Consequently, the effectiveness that the front lighting system 
as the surface light source with which a bright and clear illuminated object image is acquired can be offered is done so. 
[0370] The front lighting system concerning invention according to claim 33 is the configuration that the incident angle of the 
light in which an optical control means carries out direct incidence from plane of incidence to the ramp of the 2nd outgoing 
radiation side restricts the breadth of the light from the light source to the range which becomes larger than a critical angle. 
[0371] While the leakage light from a ramp decreases and the utilization effectiveness of light improves further by this, a blot 
and dotage of the image of an illuminated object are prevented. Consequently, the effectiveness that the front lighting system 
as the surface light source with which a bright and clear illuminated object image is acquired can be offered is done so. 
[0372] the front face where, as for the front lighting system concerning invention according to claim 34, a transparent material 
counters plane base and above-mentioned base, and the plane of incidence in which the light from the light source carries out 
incidence ~ having -- the above-mentioned front face ~ a base - receiving « abbreviation ~ it is the configuration formed 
stair-like that the parallel flat part and the ramp which inclined in this direction to the above-mentioned flat part have been 
arranged by turns. 

[0373] Thereby, in the front lighting system of this invention, the component of the light which advances to parallel at a flat 
part does not leak out of a transparent material, and it reflects by the ramp, and irradiates to an illuminated object. So, the 
utilization effectiveness of light source light improves as compared with the conventional configuration which has the 
transparent material formed in abbreviation plate-like. Consequently, the effectiveness that a bright front lighting system is 
realized is done so. 

[0374] The front lighting system concerning invention according to claim 35 is the configuration that the sum of the pitch of a 
flat part and the pitch of a ramp which are formed in the transparent material follows on keeping away from the 
above-mentioned plane of incidence, and is small. 

[0375] Thereby, phase murder and the light from the light source can be efficiently led to the whole illuminated object for 
lowering of the brightness of the illuminated object by keeping away from the light source by whenever [ angle-of-elevation ]. 
Consequently, the effectiveness that the luminance distribution in the front face of an illuminated object can be equalized is 
done so. 

[0376] The reflective mold liquid crystal display concerning invention according to claim 36 is the configuration that the front 

lighting system according to claim 1 has been arranged in the front face of the above-mentioned reflective mold liquid crystal 

device while being equipped with the reflective mold liquid crystal device which has a reflecting plate. 

[0377] While using it where a front lighting system is switched off when there is sufficient amount of ambient lights like the 

outdoors in the daytime by this, when sufficient amount of ambient lights is not obtained, a front lighting system can be turned 

on and used. Consequently, it is not concerned with a perimeter environment but the effectiveness that the reflective mold 

liquid crystal display which can realize an always bright high-definition display can be offered is done so. 

[0378] A reflective mold liquid crystal device is equipped with the scanning line, and the reflective mold liquid crystal display 

concerning invention according to claim 37 has the pitch of the above-mentioned scanning line, and the almost equal pitch of 

the flat part in the 2nd outgoing radiation side of a front lighting system, and is the configuration that the flat part has been 

arranged above the scanning line. 

[0379] Thereby, since the reflected light from the pixel field of a liquid crystal device carries out incidence without futility to 
a flat part, the utilization effectiveness of light improves further. Consequently, the effectiveness that the reflective mold 
liquid crystal display which can realize a high-definition display can be offered is done so. 

[0380] A reflective mold liquid crystal display is equipped with the scanning line, and the reflective mold liquid crystal 
display concerning invention according to claim 38 is a configuration with the sum of the pitch of a flat part and the pitch of a 
ramp in the 2nd outgoing radiation side of a front lighting system smaller than the pitch of the above-mentioned scanning line. 

[0381] Thereby, since generating of the Moire fringe by interference with a black matrix and a ramp can be controlled, the 
effectiveness that the display grace of the reflective mold liquid crystal display obtained can be raised is done so. 
[0382] A reflective mold liquid crystal display is equipped with the scanning line, and the reflective mold liquid crystal 
display concerning invention according to claim 39 is a configuration with the larger sum of the pitch of a flat part and the 
pitch of a ramp in the 2nd outgoing radiation side of a front lighting system than the pitch of the above-mentioned scanning 
line. 
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* {0383^ Thereby, since generating of the Moire fringe by interference with a black matrix and a ramp can be controlled, the 
effectiveness that the display grace of the reflective mold liquid crystal display obtained can be raised is done so. 
v [0384*Mlie reflective mold liquid crystal display concerning invention according to claim 40 is the configuration that the 
above-mentioned reflective mold liquid crystal device equips the front face with the reflecting plate which has the 
concavo-convex section. 

[0385] Thereby, incident light is diffused, without affecting the orientation of a liquid crystal molecule, and the eel thickness 
of a reflective mold liquid crystal device. Therefore, even if light carries out incidence from other than the direction of regular 
reflection, the effectiveness of becoming observable [ an image ] is done so. 

[0386] The above-mentioned reflecting plate is the reflector which served as the liquid crystal actuation electrode for driving 
the liquid crystal layer of a reflective mold liquid crystal device, and the reflective mold liquid crystal display concerning 
invention according to claim 41 is a configuration which adjoins this liquid crystal layer and is prepared. 
[0387] Thereby, generating of the parallax by the electrode substrate which constitutes a reflective mold liquid crystal device 
is cancelable. Therefore, double projection of an image can be controlled in the reflective mold liquid crystal display 
obtained. Moreover, the effectiveness that the configuration of a reflective mold liquid crystal display can be simplified is 
done so. 

[0388] The reflective mold liquid crystal display concerning invention according to claim 42 is the configuration that the front 
lighting system was formed free [ closing motion ] to the reflective mold liquid crystal device. 

[0389] Thereby, when you do not need a front lighting system, the incidence of an ambient light is not barred by the front 
lighting system. Consequently, the effectiveness that the reflective mold liquid crystal display which can realize an always 
bright display can be offered is done so. 

[0390] The reflective mold liquid crystal display concerning invention according to claim 43 Are the reflective mold liquid 
crystal display which equipped with the front lighting system according to claim 27 the front face of the reflective mold liquid 
crystal device which has a reflecting plate, and while having flexibility to a predetermined pressure, the above-mentioned 
compensation means It is the configuration that the location detection means of the couple which detects the location where 
the pressure was applied was established, by contacting mutually each of the above-mentioned compensation means and the 
2nd outgoing radiation side. 

[0391] Thereby, a front lighting system functions as the so-called touch panel. Consequently, the effectiveness that the 
reflective mold liquid crystal display in which a pen input is possible can be offered to the content displayed on the liquid 
crystal device is done so. 

[0392] The reflective mold liquid crystal display concerning invention according to claim 44 is the configuration that the 
pitch of the above-mentioned scanning line and the pitch of the above-mentioned transparent electrode were almost equal, and 
the transparent electrode has been arranged above the scanning line including the transparent electrode with which the 
reflective mold liquid crystal device was equipped with the scanning line, and the above-mentioned location detection means 
was formed in the flat part of the 2nd outgoing radiation side. 

[0393] Thereby, the resolution of a touch panel and the resolution of a liquid crystal device become almost equal. 
Consequently, the sense of togetherness of the input image and display image at the time of inputting by the touch panel 
improves, and the effectiveness that the reflective mold liquid crystal display excellent in operability can be offered is done 
so. 



[Translation done.] 
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